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SYNOPSIS—Figures from the United States 
Geological Survey showing the available water 
power in the United States. Only about one- 
eighth of the assumed maximum economical de- 
velopment is at present being utilized ; and of this 
the larger portion is in the East. 


An estimate of the available water power in the United 
States was prepared in 1908 by the Geological Survey 
for the National Conservation Commission (Senate Docu- 
ment 676, Sixtieth Congress, second session). A revision 
of these estimates in 1915 gives. the following result: 


Hp. 
Minimum, based on low-water flow............... 36,900,000 
Assumed maximum economical development based 
on six months’ power without auxiliaries....... 63,500,000 
Total maximum with storage, about............2. 200,000,000 


A revision of the census of developed powers taken 
at the same time by the United States Census Bureau 
showed about 8,580,000 hp. developed, or somewhat more 
than one-eighth of the assumed maximum economical de- 
velopment. About 68 per cent. of the maximum econom- 
ical development is on streams in the Rocky Mountain 
and Western States, whereas only about 30 per cent. of 
the developed power is in this area. 

The future utilization of undeveloped water power 
will depend on three factors: (1) The available market 
and probable returns; (2) the cost of development and 
distribution; (8) the quantity of power obtainable. 
Though future development will be governed largely by 
the first two economic factors, the importance of the last 
factor must not be overlooked. Full and complete in- 
formation must be assembled in regard to the physical 
conditions at the power site and especially in regard to 
the water supply before conclusions can be reached. 

The necessary data in regard to physical conditions 
that determine the feasibility of a power site include 
(1) those that relate to the topography and geology and 
(2) those that relate to the water supply. Information 


*Hydrauliec engineer, in charge of Surface-Water Division, 
United States Geological Survey, Washington, D. C. 
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in regard to the first can be obtained with comparatively 
little loss of time when needed; reliable conclusions in 
regard to the water supply, however, demand that records 
of flow shall have been collected for several years, as 
the flow that may be expected in the future can be pre- 
dicted only by studying past conditions, 

As stream water constitutes one of the great public re- 
sources of the country, it is fitting that governmental 
agencies should collect data concerning the flow of 
streams in order that they may be available when in- 
dustrial conditions warrant the development of the 
streams for power or other uses. The time required to 
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collect these data after the need for them has arisen is 
a serious drawback in the development of the country. 

Appreciating the importance of knowledge in regard 
to the natural resources of the country the Federal Gov- 
ernment, through the United States Geological Survey, 
has been investigating for nearly thirty years the flow of 
streams and allied water resources of the United States, 
and the results of these investigations have been an im- 
portant factor in the development of power, irrigation 
and other enterprises that depend upon water for their 
successful operation. In fact, on account of the great 
importance of the work, many states as well as local 
governmental agencies have codperated extensively with 
the Federal Government in order that data may be made 
available earlier than would be possible with the funds 
appropriated by the Federal Government alone. The 
work ineludes also surveys of river profiles and the col- 
lection of data which show general conditions at power 
sites and serve as a basis for detailed investigations. 

For determining the flow of streams the Geological 
Survey is now maintaining more than 1,200 measurement 
stations, and records are available for 2,500 additional 
stations that are not now being operated. About 75 en- 
gineers are engaged in the work. 

Nearly 400 stations are equipped with automatic 
water-stage registers by which changes in stage are re- 
corded and, where bridges are not available from which 
measurements can be made, cableways are erected. 

The instruments and methods used in the work have 
been developed largely by the engineers of the Geological 
Survey, and they are accepted as a standard not only 
by private engineers in this country, but by the engineers 
of many foreign governments. 

Further development of the water-power resources of 
the country will be determined largely by the relative cost 
of hydro-electric power and power generated by steam, 
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FIG, 2. CABLEWAY ACROSS STREAM 


for in many places a steam plant furnishes power more 
economically than a water-power plant. The possibili- 
ties of large central steam plants, built at coal mines 
where low-grade coals can be used, are great, and when 
used in connection with hydro-electric power, with a trans- 
mission system covering a wide area, will do much to 
conserve the power resources of the country. Many of 
the best water-power sites are at places remote from avail- 
able markets and beyond present limits of transmission, 
‘but the future development of electrochemical processes 
may open a market for this power. 

Fig. 1 shows, by years, the past and estimated future 
horsepower developed from all sources in the United 
States. The upper part of the curve is based on the 
rate of increase from 1900 to 1908. It will be seen that 
if this rate of increase continues, the assumed maximum 
economical development of water power in 1935. will 
satisfy the total demand if it could be made available. 


FIG. 3. TYPICAL STREAM MEASUREMENT STATION WITH AUTOMATIC GAGE 
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Refrigeration Plant 


By Tuomas G. THurston 


SYNOPSIS—Ilow to tell when the compressor 
valves, false head or piston leaks; when the am- 
monia charge ts insufficient or is pockeled in some 
part of the system; when temperature faults are 
due to poor brine circulation or to frost-insulated 
coils; also many other things the operator needs 
lo know. 


One of the chief troubles in refrigerating plants is loss 
of capacity, and the causes are many and varied. In 
the machine it is generally caused by leaky valves, false 
heads or pistons. Sometimes the valves become gummed 
and stick. 

Compressor valves should be inspected regularly and 
the false heads and pistons occasionally. The false heads 
and valves should show a clean seat, bearing all around 
ona smooth surface, If there are any grooves or signs of 
the valve or head not bearing at some places, it should be 
ground or a new one put in. The guides on which the 
valyes move should be a snug fit and be clean and free 
from gum and grit. 

It seems hardly necessary to mention that the cylinder 
should) be smooth, round and free from shoulders at 
either end. The piston should be a snug fit in the cylin- 
der and the rings should have sufficient tension and be 
free in the grooves. Leakage at any one of these points 
decreases capacity. 

An insufficient charge of ammonia will result in 
reduced capacity because it allows gas to get into the 
expansion coils, and gas in the coils is equivalent to a 
reduction in active coil surface in proportion to the quan- 
tity of gas present. 

When ammonia gas passes from the expansion valve into 
the expansion coil, from head pressure to suction pressure, 
the gas is superheated and some of the liquid in the coil 
must be used to take the superheat. First, the gas escap- 
ing into the expansion coil adds to the work to be done by 
the compressor without producing refrigerating effect ; 
second, some of the liquid available for refrigerating effect 
is wasted in cooling the superheated gas to the suction 
temperature. 

Oil is a fruitful source of loss in capacity; the oil coats 
the expansion coils and reduces the heat-transmitting 
capacity of the metal, 

Deterioration of the ammonia will reduce the capacity 
of the system because it raises the boiling point of the 
ammonia, and consequently the temperature difference 
between the ammonia and the cooler or brine will be 
smaller and the rate of heat transmission slower, 

Sometimes the brine gets diluted too much, and when 
it gets to a low temperature it freezes on the coils and 
this materially reduces the capacity because the ice acts 
as an insulator. This will also happen at low tempera- 
ture, if there is not a good cireulation of the brine. 

Too much frost on direct-expansion coils will reduce 
the capacity for the same reason as ice on the coils in a 
brine tank. The head and back pressures will generally 


give an indication where to look for trouble. If there is 
leakage in the machine, the head pressure will drop and 
the back pressure will rise; if it is due to oil, bad am- 
monia, insufficient charge or to frost on the coils, the 
head and back pressures will decrease. 


INDICATION OF INSUFFICIENT CHARGE 


Leaky discharge valves can generally be heard if the 
ear is held close, and if they leak badly the check valve in 
the discharge line will hammer, the machine will heat 
and the gage pointers vibrate excessively. A sticking dis- 
charge valve will be indicated by the machine racing or 
running jerkily, the check valve in the discharge line will 
generally hammer, and the machine will run warmer on 
that side. Sometimes a valve will stick intermittently, 
and the machine will have the foregoing symptoms spas- 
modically. 

A false head held off its seat will have the same effect. 
Small leaks can be detected only by inspection of the seat 
and head; the same is true of a leaky piston. <A badly 
leaking piston will cause the machine to run very hot 
unless considerable liquid is carried back with the suction 
gas, whereupon there will be little work done. 

A leaky suction valve will be indicated by the frost com- 
ing off the leaky side of the machine. If the valve sticks 
open, the machine will race and the suction-gage pointer 
will violently vibrate; the gas blowing through can be 
heard if the ear is held close to the offending valve. 

An insufficient charge will be indicated by a sputtering 
sound in the expansion valves, and the frost line on the 
expansion valves will disappear; and if the valves are 
opened too much in an attempt to get the frost back to 
the machine, the valves, liquid header and the liquid line 
for some distance back will become frosted. This is 
because the expansion valves are opened so wide that the 
liquid line is unable to furnish the supply. The head 
pressure and back pressure will come down, the frost 
will disappear from the suction side of the machine, and 
the latter will run hot. Oil, poor ammonia and frosted 
coils will all have the same effect. The back and head 
pressure will drop, and the expansion valves will have to 
be closed more to accommodate the slower rate of evap- 
oration. 

Excessive head pressure is another frequent trouble. 
This is caused by air or foul gas in the system, condenser 
badly scaled on the water surface, oil in the condenser or 
some of the condenser coils blocked. In a double-pipe 
condenser the water pipes are readily scaled if the water 
is not of the best; the annular space between the pipes is 
small, and this sometimes blocks with oil, scale and other 
foreign matter. Generally, if this happens a number o! 
the stands will be cold, and by going along the condenser 
and feeling them, the “dead” ones can be located. These 
should be shut off with the water running on them and 
left standing for a few hours and then purged. This 
will decrease the head pressure. If the condenser is too 
small or the water warm or insufficient, high head pres- 
sure will be practically impossible to avoid. 
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The chief cause of loss of ammonia is by leakage. 
Many claim that the ammonia deteriorates or wears out, 
but nearly all the ammonia makers protest that this is not 
so. The stuffing-box is one of the greatest offenders. In 
most plants more than half of the ammonia wasted is lost 
around the stuffing-box. The stems on all the valves that 
are much used generally leak. All the high-pressure joints 
should be watched, as they may start leaks any time; the 
condenser must also be watched. Regular inspection and 
test with the sulphur stick will keep the ammonia loss 
to a minimum if the stuffing-box is kept in good order. 

Stuffing-box troubles are generally caused by one of 
two things—bad rods or bad management. If a rod is 
scored, has shoulders on it or is worn more in the center 
than at the ends or is out of line, it should be attended to 
as soon as possible, as with the best of care it will not 
work well and it generally loses more ammonia than is 
represented by the cost of repairing it. 

If the rod has been turned down, there should be a 
junk ring put in the bottom of the stuffing-box, otherwise 
the packing will squeeze out between the rod and the 
bottom of the box. 

On double-acting machines there is generally a gas- 
relief line runing from the lantern in the center of the 
packing to the suction line; this sometimes gets blocked 
with bits of packing and foreign matter, and there is no 
outlet for the gas that leaks past the first section of the 
packing to get away, and this puts full pressure on the 
last, or front, section of the stuffing-box, causing the 
packing to let the gas blow out. 


GETTING “PockETED” Ligurp CircuLATED 


Sometimes the ammonia will “hang up,” or pocket, in 
some part of the system, and there will be all the signs of 
an insufficient charge, when there really is enough to go 
around if it were all in circulation. This generally hap- 
pens where the charge is just about sufficient and no more. 
Where the expansion coils are fed at the bottom and there 
is a wide difference in the temperature of the different 
rooms, the ammonia will accumulate in the rooms where 
the coldest coils are located. Take for illustration a 
small packing house run with one machine: There are a 
couple of chill rooms where the temperature varies from 
50 to 35 deg., one or two others kept at 35 deg., and the 
freezers, held at 15 deg. In the afternoon and early 
evening, when the chill rooms contain much hot meat, 
these coils will boil off the ammonia faster and the back 
pressure will rise. Increasing the back pressure reduces the 
temperature difference between the room and the ammonia 
in the freezer coils, and consequently the rate of evap- 
oration becomes slower; in fact, if the back pressure 
increases enough, the evaporation will stop altogether and 
the coils will fill with liquid. The only remedy when the 
system runs short of ammonia in this way is to shut off 
the low-temperature rooms and let the ammonia boil out, 
or run part of the time on the low-temperature rooms 
and part on the high. Care in alternating this way will 
soon get the ammonia into circulation. 

The ammonia will accumulate in the condenser if the 
head pressure is lowered. Lowering the head pressure 
reduces the volume of gas in the condenser and increases 
ihe volume of liquid. So, if the ammonia runs low in the 
receiver, it can sometimes be brought down by raising the 
head pressure or, what amounts to the same thing, speed- 
ing up the machine. 
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Pocket CO, Indicator 


This little instrument is designed to determine the 
amount of CO, in flue and furnace gases. It requires 
about 214 min. to make a test. It is constructed with an 
upper and a lower bulb; the latter is filled with potassium 
hydroxide (KOH), one filling being sufficient for 200 
determinations. 

Its operation is simple. A sample of gas is pumped 
in through a cock above the upper bulb. A lower cock 
is then turned 180 deg. to permit the gas and KOI. to 


POCKET CO, INDICATOR AND CASE 


come in contact. The lower cock is then closed, and the 
apparatus is inverted and immersed in water. The upper 
cock is then opened, when water will flow in to take the 
place of the absorbed CO,. Closing what was the top 
cock and bringing the apparatus to its normal upright 
position, the percentage of CO, is read off on the tube at 
the water level. The water is then poured out through 
the top cock, and the apparatus is ready for another gas 
sample. 

This indicator and case, illustrated herewith, are man- 
ufactured by the Bacharach Industrial Instrument Co., 
14 Wood St., Pittsburgh, Penn. 


Expansion and Contraction 
Stress in Pipes 


Knowing the area in cross-section of the metal in the 
pipe, the magnitude of the stress produced by expansion or 
contraction may be approximately determined as follows: 


P = (T — t) ACE, 
where 
P = Thrust of force exerted, in pounds; 
T = Final temperature degrees Fahrenheit; 
t = Initial temperature degrees Fahrenheit; 
A Area of metal cross-section; 


Cc Coefficient of expansion of the metal (0.000007); 
FE = Modulus of elasticity of metal (30,000,000). 
Example: The area in cross-section of the metal of a 6-in. 
extra strong pipe is 8.5 sq.in., so substituting values, 
P = (470 deg. F. — 70) & 8.5 & 0.000007 X 30,000,000 - 
714,000 lb. tension. 
The stress on the material in the pipe per square inch of 
area is 
P 714,000 
— 84,000 Ib. per sq.in., 
A 8.5 
but the area of metal at the root of the thread being less, the 
actual stress per square inch at that point would be propor- 
tionally greater. 


Terminal Pressure is the pressure that would be in the 
eylinder at the end of the stroke of the piston if the exhaust 
valve did not open until the stroke was completed. On a 
steam-engine-indicator diagram the terminal pressure may be 
found by extending the expansion curve to the end of the 
diagram. The theoretical terminal pressure is found by divid- 
ing the pressure at cutoff by the ratio of expansion. 
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SYNOPSIS—The cily owns a 13,775-kv.-a. capac- 
ily power plant, held as a reserve station lo oper- 
ale when a demand for current is made from the 
Calgary Power Co., which has a contract lo supply 
the city with all the power required at rates given 
in the article following this. The cily maintains 
an operating force at the steam plant, but the plant 
is at the disposal of the power company and il 
assumes the cost of labor, fuel and supplies, repairs 
and ordinary maintenance. 


The city of Calgary, Canada, owns its own sewage sys- 
tem, incinerator plant, water-works, street-railway  sys- 
tem and electric-light and power plant. The last two 
enterprises have earned a surplus over operating expenses 
and capital charges for several years. A private electrical! 
company still operates in the central section under a 
franchise granted early in the city’s development. A 
natural-gas company also has a franchise to distribute 
gas to individual consumers for heat, light and power 
purposes. 

or THE PLANT 

The first municipal plant was started in 1905 with a 
260-kw. unit in a plant to the east of the central part of 
the city. Tn 1906 a duplicate unit was added. A third 
unit of 750 kw. was installed in 1908. The street railway 
of the city was built in 1909, and two direct-current 
engine-driven units, of 500 kw. and of 600 kw. respee- 
tively, were added that year. 

The city’s growth was rapid and consideration had to 


be given to the question of power-plant extension. The 
*Associate professor of mechanical engineering, Johns 


Hopkins University. 


old site was not desirable on account of insufficient cool- 
ing water. It was then decided to build a new station on 
a site in Victoria Park on the Elbow River, where the 
plant could be extended indefinitely. This plant was 
started in 1910 and put in operation in 1911. All boilers 
and engines that were in good condition were removed 
from the old piant and reérected in the new one. In 1911 
a 2,500-kv.-a. turbine was added. Another unit of 3,125 
ky.-a. was started in 1913 and one of 6,250 kv.-a. was 
completed in 1914, when additional boilers and auxiliaries 
were installed. 

In 1911 the Calgary Power Co. put in operation its 
hydro-electric plant on the Bow River, 50 mi. west of the 
city and shortly afterward made a contract to supply 
the city with a certain amount of power. In 1913 the 
company started its second plant at Kananaskis Falls 
and a new contract was entered into with the city, ab- 
stracts from which will be given. 

The first plant of the Calgary Power Co. has a head 
of 73 ft. and contains two 3,750-hp. turbines directly con- 
nected to two 2,500-ky.-a. 12,000-volt alternators running 
at 300 r.p.m. Later, two turbines connected to two 4,000- 
kv.-a. 12,000-volt 225-r.p.m. alternators were added. 

The Kananaskis Falls plant, about two miles above the 
first plant, has a 70-ft. head and at present contains two 
6,000-hp. vertical turbines, with 4,500-ky.-a. 12,000-volt 
alternators. A portion of the current is sent from these 
plants to the Canada Cement Mill at Exshaw, and the 
remainder is raised to 55,000 volts and transmitted over 
two sets of wires to a terminal station in East Calgary. 
It is then transformed to 12,000 volts for distribution 
to its customers and to the city’s substations. 

The drainage area of the Bow River above the hydro- 
electric plants lies wholly within the Rocky Mountains. 
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The run-off is excessive in summer, but very small in 
winter. Extensive storage plans have been developed to 
equalize and supplement the winter water-supply. On 
account of ice troubles and low water at the period of 
maximum lighting demands, it has been found necessary 
to hold a steam plant in reserve capable of carrying the 
whole load, when occasion demands, and ready to carry 
the peak loads during the winter months. Hence the 
city has been forced to maintain for this purpose an upto- 


POWER 


wy 
~ 


date steam-power plant of 15,775-kv.-a. capacity. The 
capital charges on such equipment have materially in- 
creased the cost of power over figures at which hvdro- 
electric power alone could be supplied, as in Winnipeg. 
For this reason a study of costs and rates at Calgary is 
of considerable importance. 

The municipal plant is built with steel framing and 
brick walls and is divided into two main rooms. The 


boiler room is 272x83 ft. and the engine room 272x50 ft. 


FIGS. 1 TO 3. VIEWS OF THE CALGARY MUNICTPAL POWER PLANT 


Fig. 1—Turbine room. Fig. 2—Old section of boiler room. The boilers on the right are gas-fired, 


Fig, 3—The main switchboard 
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The former has an annex at one end for induced-draft 
fans and another on the river side for coal-unloading 
equipment. A monitor has been built above each room 
for ventilation. The north end of the building is closed 
only by a curtain wall that can be removed. The plant 


FIG. 4. NEW SECTION OF BOILER HOUSE WITH 
GAS-FIRED BOILERS 


may be extended any desired amount in this direction. 
The engine room has a 20-ton traveling crane. 

Occasionally during the winter there are short periods 
of cold weather, when trouble is usually experienced in 
power plants from sweating of the roof. Special precau- 
tions were taken in the roof construction of the engine 
room to avoid this. A layer of 2xd-in. scantlings is 
placed on edge on the stringers of the steel roof trusses. 
Next come 1x2-in. battens, and above them a layer of 
ship lath. Then a pad of 14-in. of animal-hair felt 
provides heat insulation, and the roof is made waterproof 
by a layer of standard roofing material above everything. 
All drain-spouts are carried down inside the building to 
the sewers. 

An interesting feature of this plant is the use of both 
coal and natural gas as fuel in the boiler room. The 
gas is piped from Bow Island, about 182 mi. distant, by 
a private corporation, and is sold to the city at 15e. per 
1,000 cu.ft. Coal can be obtained at prices depending on 
the market demands. At present prices there is little 
choice between coal and gus. 

Coal is delivered to the plant over one of the spurs of 
the Canadian Pacific Ry. It is dumped from drop-bottom 
cars into an uncovered hopper of 40-ton capacity, on the 
river side of the plant. After passing through rolls, it is 
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carried by a tray conveyor to the main bucket conveyor, 
having a capacity of 50 tons per hr. The latter elevates 
the coal into 600-ton steel bunkers. These bunkers are 
suspended above the firing aisle between the two rows of 
boilers. The coal can be delivered from this storage into 
either of three weighing hoppers each of about 800-Ib. 
capacity, which can be moved by hand along suspended 
tracks and deliver the coal into the stoker hoppers. The 
fireman must balance the scales on each filling and makes 
a record of it before dumping. 

The ashes are hoed from the ashpits into the same 
bucket conveyor that handles the coal and are elevated 
into an ash bunker holding about 15 tons. From there 
they are loaded into cars. 

At present this coal-handling equipment serves only 
the older section of the plant, but provision has been made 
in the designs for extension in the newer portion when 
found necessary. 

The boiler room is built in two sections. One part 
contains 16 water-tube boilers arranged in four batteries 
of two boilers each on either side of the firing aisle. Fig. 
2 shows a view down this aisle. Four of these have 2,823 
sq.ft. of heating surface each, and the other twelve have 
3,580 sq.ft. Most of these boilers were removed from the 
old plant and were reérected in the new station. All are 
equipped with superheaters capable of superheating the 
steam 120 deg. F. Each boiler furnace has a chain-grate 
mechanical stoker, though six have been modified to burn 
natural gas by covering the grate with a layer of fire- 
brick. Such a boiler is provided with eight 5-in. gas 
burners. The stokers are operated from a lineshaft ex- 


FIG. 5. INDUCED-DRAFT PLANT FOR NEW 


SECTION OF POWER PLANT 
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PRINCIPAL FQUIPMENT OF CALGARY MUNICIPAL POWER PLANT 
No. Equipment Kind Size Use Operating Conditions Maker 


Water-tube.... 2,823 sq.ft. hs . Generates steam.... B. & W. mechanical stokers and super- 


heaters. . Babcock & Wilcox Co. 

12 Boilers Water-tube 3,580 sq.ft.hs. Generates steam.... All with B. & W. stokers, 6 gas-fired Babcock W ileox Co 
t Boilers. . Water-tube . 6,182 sq.ft.hs. Generates . Gas-fired Babcock & Wileox Co 
16 Mechanical stok- 


ere........... Chain grate... Burns coal. .. Engine-driven through shafting. Babeock & Wileox Co. 
1 Coal conveyor... : 


Bucket... 50-ton per hr.... Elevates coaland ashes ....... Motor-driven....... C. W. Hunt Co 

3 Coal weighers. Suspended hopper S00-Ib. Weighs coal to stokers Hand-filled and balanced... .. C.W Hunt Co. 
1 Induced-draft Driven by two 1Ox10-in. vertienl en- 

plant..... Duplicate fans.... Fan dia. 106in.. Furnace draft gines... B. F. Sturtevant Co 
1 Induced-draft ’ Driven by two 10x10-in. horizontal en- 

plant..... Duplicate fans.... Fandia., 120in. Furnace draft. vines... B. Sturtevant Co, 
1 Induced-draft Fan 244,600 Driven by variable-speed induction mo- { Fans—Buffalo Forge Co 

plant..... Duplicate fans....  ¢.f-h... Furnace draft.......... Motors—Swedish Generai 


Electric Co 
Vertical three- 
crank compound 900-hp 
Direct-current.... 600-kw.. 
Vertical three- 
crank compound 750-hp.... 
1 Generator....... Direet-current.... 300-kw.. 
1 Motor-generator. Synchronous  mo- 
tor d.-e. genera- 
1,000-kw... 
Corliss compound. 1,100-hp.... 
Alternating-cur- 
Parsous. . . 
Parsons. . . 
Drum, impulse 


Drives d.-c. generator. ..... 


Steam pressure 150 Ib. 
Supplies street railways. . 


Robb Engineering Co. 
600 volts. 300 rpom.... 


ngine 

Drives d.-e. generator. 
For street railway 


600 volts, 
600 volts, 


300 
300 


Robb Engineering Co 
Allis-Chalmers-Bullock Co 


. Por street-railway supply 


100 
Drives alternator 


Cross-compound, 120 rop.m 


Dick, Kerr Co. 
Robb Engineering Co. 


1 Vertical engine.. Corliss compound, 1,100-hp....... Cross-compound, 120r-p.m..... 
1 Generator... 

750-kw.. 
. 2,500 kv.ea.... 


2,300 volts. . 

1,800 r.p.in., 150 Ib. 
L,S00 
1,800 r.p.m.... 
2,300 volts driven by turbine. . 


Reserve for lighting system... 

Supplies a.-c. system. . ; 

. 6,250-kv.-a..... Supplies a.-c. system... .. 
3,125-kv.-n.. Drives turbo-alternaior. . 

Supplies a.-c. system. . 

Condenses steam from 2,500 kv.en. 


\llis-Chalmers-Bulloek Co 
Aliis-Chalmers Co. 

\llis-Chalmers Mig. Co, 

Bellis & Moreom 

Vickers Limited 


‘Turbo-generator. stenm 
| Turbo-generator. 
Steam turbine. 

1 ‘Turbo-generator. 
1 Condenser. . Surface. ... 


turbine Mullen Valveloss sir pump Wheeler Mig. Co. 
L Condenser. . Surface . 7,700 sq.ft. cool- 

ing surface. With 6,250-kv.-a. turbine Sx22x12-in. Mullen air pump C. LL. Wheeler Mig. Co. 
Condenser. $,600 sq.ft. cool- 


ing surface ©. With 3,125-kv.-a. turbine. . Contraflow with kinetic air pump. . Bellis & Moreom 


Engine -Robb 


Exciter set...... Engine-driven 100-kw... Produces exciting current... With Tirrell regulator. . ing Co. 
) Generator Canadinu 
Westinghouse Co. 
Exciter set... ... Engine-driven.... 50-kw.. Produces exciting current With Tirrell regulator. . ing Co. 
) Generator — Allis - Chal- 
{| mers-Bulloek Co, 
1 set...... Motor-generator.. l0O0-kw...... Produces exciting current With Tirrell regulate: 


tending along the front of the boilers and above’ the 
stokers and driven by a steam engine. 

Natural gas is delivered to the plant at about 25 Ib. 
pressure. It is measured by two meters, and the pressure 
is reduced to give about 8 oz. at the burners. Its heating 
value is reported to be in the neighborhood of 1.050 B.taa. 
per eu.ft. 

The new section of the boiler room, Fig. 4, contains at 
present four water-tube boilers of 6.182) sq.ft. heating 
surface each, but space has been provided for twelve more 
when conditions make them These 
have the standard hand-fired front, but have been fitted 
throughout with gas burners. Each las twenty 5-in. 
burners. Superheaters to provide 120 deg. F. superheat 
are installed in each boiler, 


necessary. boilers 


The boilers are set high above 
the grates, and baffles in front of the burners were found 
unnecessary. The usual boiler pressure in the plant is 
155 Th. 

Rach of the new boilers is provided with an indicating 
flow meter placed ina conspicuous position. These enable 
the firemen to regulate the burners so as to equalize the 
load between the boilers. Draft gages have been installed 
to indicate the draft above the dampers. Also, CO, 
recorders have heen provided, but these are in the engine 
room and cannot readily be seen by the firemen. 

The flue gases from all boilers pass into underground 
flues and then to the induced-draft fans. 

As the station is merely a reserve during the summer 
months, gas is burned under only two of the large boilers 


io keep them ready for service in emergencies. 


Tue Botter Feep-Water SYSTEM 

The boiler-feed water consists largely of the conden- 
ate from the surface condensers of the turbines and 
engines. The condensed steam from the reciprocating 
engines passes through a heater, then through filters to 
cither a marine-type boiler-feed pump or to either of two 
inside-packed duplex plunger pumps. 


The condensaie from the turbine condensers is first run 
through a recording meter and can be supplied to either 
of two heaters. marine-type feed pump 
draws from one and supplies water to the older section of 
the boiler house. 


feed-water 


The new boilers are supplied with feed 
water by either of two turbine-driven three-stage 4-in. 
centrifugal pumps which derive their water supply from 
the other heater. These pumps deliver through a venturi 
meter of English construction, with recording apparatus, 
into a 6-in, header reduced above the boilers to bin. The 
boilers have only one feed connection with the f-in. main 
and are fitted with automatic feed regulators. This feed- 
main is interconnected with the feed mains of the 
older section. 


Water 


Ixpucep-Drarr ent 

Draft is produced by induced-draft) fan equipments. 
The older section of the boiler room has a set of fans for 
each row of boilers. One set consists of two LOG-in. fans. 
each driven by a vertical conter-crank engine, 
and delivers the gases into an S-ft. steel stack 75) ft. 
hieh above the fans. The other set consists of two 120-in. 
fans with horizontal side-crank engines, with 
Suitable 


dampers have been provided so that either fan ean carry 


a steel stack ft. Gin. diameter and 75 ft. 


the whole load on its set of boilers. 

The new boilers are equipped with two double conoidal 
fans with blast wheels 100UG-in. maximum and 934 -in, 
multiblade construction. 
Rach fan is capable of delivering at 200 2-44,600 
euwlt. of gas per minute against These 
deliver the gases into a self-supporting steel stack 11. ft 


minimum diameters of 


34-07. pressure, 


3 in, diameter and 75 ft. high, provided with a bypassing 
arrangement of dampers so that when the plant is not in 
active service natural draft only may be used. Fig. 4 
shows this equipment, which is not closed in. 

Fach fan is driven through silent chains by a 100-hp. 
three-speed (720,600 and 511 rpm.) 550-volt 60-evcle 
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3-phase slip-ring type induction motor. The unit con- 
sists of two motors mechanically connected together on 
the same bedplate. The larger motor is wound for one 
speed, while the smaller one has a short-circuited rotor 
and is designed to operate at two speeds. The highest 
speed is obtained by running the large motor alone. ‘The 
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FIG. 6. DIAGRAMMATIC ARRANGEMENT OF KINETIC AIR 


PUMP WITH VACUUM AUGMENTER 


intermediate speed is obtained by running the large one 
with (he smaller one arranged for the smallest number of 
oles. The slow speed is secured by combining the large 
motor with the small one with the largest number of 
poles. Further speed variation may be obtained by means 
of rheostats. 

The main steam headers in both the old and the new 
sections of the boiler room are 14 in. diameter and are 
provided at intervals with sectioning gate valves and with 
drip pockets. The two sections are interconnected by 
an 8-in. gooseneck bend. These headers are suspended 
along the wall between the engine and the boiler rooms at 
about the height of the top of the boilers. Branches lead 
to the turbines by bends through the wall. The boilers 
are connected to the mains by 6-in. pipe with bends, and 
each connection has a gate valve and an automatic nonre- 
turn valve. The large boilers have 7-in. connections. 

The boilers on the farther side of the plant deliver their 
steam into a 9-in. line above the firing aisle, which con- 
nects to the main header at either end by 9-in. pipe with 
bends. All piping is carefully insulated to reduce heat 
losses, 


The southern end of the engine room is occupied by the 


engine-driven units brought from the old plant. The 
other portion is occupied by steam-turbine units. Fig. 1 


shows a view of the engine room. 

The direct-current equipment supplies current at 600 
volts to the street railways feeders and consists of a 
three-cylinder vertical high-speed compound engine of 
900 hp. directly connected to a 600-kw. generator; a 
similar engine of 750 hp. driving a direct-connected 500- 
kw. generator; and a motor-generator set of 1,000-kw. 
capacity has also been installed. 
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The alternating-current equipment includes an 1,100- 
hp. vertical cross-compound Corliss engine running a: 
120 r.p.m. and directly connected to a 750-kw. generator 
brought from the old plant. Three horizontal turbo-gen- 
erators have been installed. Two of these, of 2,500 and 
6,250-kv.-a. capacity respectively, are of a standard Amer- 
ican Parsons type. The third unit is an English drum 
impulse turbine of interesting construction (see illustra- 
tion on page 352). The impulse blades are mounted on 
a drum instead of on individual disks per stage. The 
expanding orifices are placed in sectional diaphragms be- 
tween this drum and the casing. 

The first stage of this turbine is built on the Curtis 
principle, with two rows of velocity blades. By thus 
obtaining a large drop of pressure in the first nozzles, only 
moderate pressures exist in the casing. Each blading is 
held in place by a holding block of special design. The 
bearings are supplied amply with oil at 40 Ib. per sq.in. 
pressure. The governor parts are wholly inclosed. The 
governing valve acts on the throttling principle and is 
controlled by an oil relay. Hand-controlled valves may 
be opened to admit steam to additional nozzles for over- 
loads. The high-pressure end carries a balance piston. 

The exhaust steam from the auxiliary turbine driving 
the air pumps of the condenser passes into the lower 
stages of the main unit and is thereby fully utilized. 

The floor around the turbine foundations is of rein- 
forced concrete carried on steel and separated from the 
turbine foundations by a 1-in. open space. This arrange- 
ment prevents vibrations from the turbines being carried 
to other parts of the plant. Provision has been made for 
the installation of two more large turbines in the present 
building when needed. All generators are wound for 
2,500 volts and are controlled by voltage regulators. Air 
for cooling the turbo-generators is drawn from outside 
through galvanized-iron ducts. Suitable oil tanks and 
pumps are located conveniently in one portion of the 
engine room. 

Exciting current for the alternators is supplied at 125 
volts from either of three sets. One consists of a high- 
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FIG. 7. EXHAUST 
speed engine running at 290 r.p.m. with a directly con- 
nected 100-kw. generator. A second similar engine- 
driven set of 50-kw. capacity running at 290 r.p.m. has 
been installed. A 100-kw. motor-generator exciter set 
which runs at 520 r.p.m. has also been provided. 

All condensers are of the surface type except on the 
Corliss engine, where a jet condenser is used. The con- 
densers on the Parsons turbines are provided with valve- 
less air pumps. 
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The condenser for the English turbine was supplied 
by its makers and is of the contraflow type with a kinetic 
air pump. Its auxiliary equipment consists of a 35-b.hp. 
single-stage turbine driving two water pumps all on the 
same shaft. One of these pumps takes the condensate 
from the condenser and delivers it to a hotwell. The 
other takes water from the hotwell and delivers it at about 
40 |b. pressure to a small ejector condenser, which re- 
moves the air and steam delivered to it from the steam- 
actuated vacuum augmenter. A motor-driven centrifugal 
pump delivers the condensed steam from the hotwell 
either to the recording meter or to the feed-water heater. 
This is shown diagrammatically in Fig. 6. 

Instead of having the usual copper expansion joint 
between the turbine exhaust and the condenser shell, a 
cast nozzle above the condenser carries in a suitable recess 
on its face a heavy round-rubber ring. A lip is cast about 
3 in. high around the outside of this face. The exhaust 
nozzle of the turbine is turned to telescope in the casting 
below it, as shown in Fig. 7, and is encircled tightly by 
the round-rubber ring. The tray of the lower casting is 
provided with a number of studs which clamp a split ring 
tightly on the rubber, causing it to close the joint. The 
rubber ring can be easily renewed. When the turbine is 
in operation this tray is filled with water, thus making 
an air seal. 

Cooling water for the condensers was originally taken 
from an 18-in. pipe line which extended about 114 mi. 
above the plant to an intake in the river. The fall was 
sufficient to give a gravity supply of water. As the 
demand increased, this was augmented by an intake at 
the plant itself. Water may now be supplied to a new 
20-in. main by either of two single-stage 16-in. centrifu- 
gal pumps, each driven by a 150-hp. 2,300-volt induction 
motor. Each pump has a capacity of 5,000 gal. per min. 
against a 60-ft. head when running at 580 r.p.m. 


How Ice Trovustes Are PREVENTED 


In summer the discharge of the Elbow River is very 
creat. But in winter the run-off is small, and trouble 
with fragile ice was feared. Hence the condenser circulat- 
ing water is discharged into the river above the intake to 
prevent, as far as possible, ice troubles in winter. This 
unique arrangement of cooling-water piping works satis- 
factorily and causes no apparent diminution of the plant 
efficiency. 

The main switchboard, Fig. 3, is mounted on a rein- 
foreed-concrete gallery 70x12 ft. in the main engine room 
and is supported by iron columns. It consists of 22 
panels. 

The steam units can be operated in parallel with the 
hydro-electric plant or, by a system of auxiliary busbars, 
can be run independently Auto-transformers for the 
are lights and other transformers are placed in the base- 
ment below the board. 

A hydro-electric receiving substation has been assembled 
temporarily in a building adjoining the steam-power 
plant. It contains three 3,000-kw. single-phase trans- 
formers stepping down from 12,000 to 2,300 volts. It is 
equipped with the necessary switching gear and lightning 
arresters. In addition there are two substations situated 
in the city. 

[Operating conditions and rates charged for electrical 
energy will be published in the second article dealing with 
the Calgary power plant.—Editor. | 


POWER 357 


Two Welded-Joint Failures 


T'wo explosions of steam vessels due to the failure 
of welded joints are considered by E. Hohn, of Ziirich. 
in a recent issue of the Schweizerische Bauzeitung. The 
first, Fig. 1, was a vessel 1,400 mm, (55 in.) in diameter 
and 1,850 mm. (6 ft. prox.) long, with a scarf-welded 
longitudinal seam and the bumped heads welded on. A 
steam jacket was riveted to the under part of the shell, 
and the vessel was used in the manufacture of chemicals. 

It was designed for an internal pressure of 10 atmos- 
pheres (150 Ib.) and 6 atmospheres (90 1b.) jacket pres- 
sure, was delivered to a chemical works in Basel in 1913 
and allowed pressures of 15 and 11 atmospheres respec- 
tively by an engineer of the Badische Gesellschaft zw 
Uberwachung von Dampfkesseln (the Bavarian Steam 
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SECTION AND DIMENSIONS OF VESSEL 
Boiler Inspection Co.) and in the following year was 
tested by an inspector of the Schweizerische Vereins von 
Dampfkesselbesitzern (the Swiss Association of Steam 
Boiler Owners) at 16 atmospheres without objection or 
remark, 

On the day of the explosion the vessel was being used 
for the first time for the manufacture of azobenzol. It is 
claimed that the contents were heated to 90 deg. C. (1% 
deg. F.) when one of the heads which had been welded in 
the heel of the flange blew out, as shown at the right in 
Fig. 1, tearing its way through a 60 cm, (2 ft. prox.) 
wall, while the shell with the other head was projected 
through the opposite wall into the courtyard. Three op- 
eratives were killed and several seriously wounded. Every- 
thing in the line of fittings and connections that would 
throw any light upon the pressure attained was destroyed, 
and in this respect we are dependent upon the informa- 
tion given by the management that in laboratory tests the 
reaction of the materials took place at a pressure lower 
than that allowed, but in practice might have taken place 
violently at a greater pressure, 

The weld had been made by water gas or in a coke 
fire and was imperfectly done, being joined only at the 
edges, and not clear through. The weld was, moreover, 
in just the place BB where it would be subjected to the 
greatest abuse from the distortion of the head under pres- 
sure. The other head was welded on the line AA and 
stood. The stress due to unequal expansion on account of 
the one-sided location of the steam jacket may have 
heen a contributing factor. A perspective view of the 
exploded vessel is shown in Fig. 2. 

Three days previous to the Basel explosion a vertical 
boiler having a welded-in central! flue exploded, also by 
the failure of the welded joint. The top of the firebox 
and the location of the fracture are shown in Fig. 3. 
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The internal diameter of the firebox was 850 mm. (35.1 
in.) and that of the central flue 300 mm. (11.8 in.). 
The heating surface was 7 sq.m. (75 sq.ft.). The boiler 
was made in 1898 and tested by the Grossh. hess. Priif- 
ungs Nommission (Hessian Commission of Tnspection ) 
and in by the Schweizerische Verein von Dampf- 
kesselbesitzern at 19 atmospheres pressure. The arched 


RIG. 2. EXPLODED STEAM-JACKETED VESSEL 


crownesheet tore away from the tue at the cireular 
weld and took the position indicated in dotted outline in 
the drawing. The attendant was killed. 

Here again the weld was poorly made and in a location 


where it had to withstand the working of the crown-sheet. 


li is probable also that there was a lack of water. The 

“About 


Explosion 


3. 


RUPTURED WELD IN VERTICAL BOILER 


weld, from its age, was probably done by a smith and not 
of the autogenous or electric type. 
Commenting upon these explosions, the author says: 


How little the character of a weld can be revealed by test- 
ing is shown by the fact that in both cases a foreign and a 
domestic oflicial inspector «llowed themselves to be deceived 
by the external appearance. \ weld has something of the 
mysterious and uncontrollable about it that a rivet seam has 
not, at least in the same degree. In spite of this there is a 
growing tendency toward the use of welded joints in steam 
vessels, especially in the chemical industry, where uniform 
surfaces and absence of rivet heads are especially desirable. 
It therefore behooves the owners as well as the officials of 
public safety to see that the process is used without danger. 
llitherto fire welds have been preferred to those made by the 
autogenous process. In connection with tests for the Schweiz. 
Verein von Dampfkesselbesitzern a large number of auto- 
venous welds have passed through the author's hands, and 
the worst material was better welded and held better than 
the welds in the two explosions described. 


POWER 


In order to insure greater safety with welded joints. 
the formula for computing the normal pressure, which 
now allows the longitudinal seam an efficiency of 70 per 
cent, and does not specify the factor of safety, should be 
revised. In view of the tests that he has made and infor- 
mation in his possession, the author proposes an efficiency 
of 60 per cent. and a factor of safety of 4.75. This is 
particularly for autogenous welding, but he has no reason 
to consider the fire weld worthy of any greater confidence. 
Another method of insuring greater safety would be to 
carry the hydraulic test to a higher pressure. 

The purchaser of boilers and steam vessels would do well 
to deal only with firms having a reputation for good work. 
This is especially true of welded work. \ welded boiler 
must be regarded not as a piece of ordinary marketware 
to be bought by competition, but as a structure calling for 
especially skillful and thorough handwork. 


Remodeling a Pumping Station 
By S.A. 


A town of about 2,000 people had a water-supply sta- 
tion consisting of two 9x9-in, single-acting triplex pumps. 
each driven by a 22-hp. gasoline engine running 225 
repan.. coupled by a friction clutch to one end of the pin- 
ion shaft of the pump, giving a pump speed of 45 rpm, 
The pumps delivered against a standpipe pressure of about 
10 Ib., giving a full load to each engine. 

The standpipe was of small size and the demand for 
water quite variable, and since the speed of the engines 
could not be changed, the plant had to have close atten- 
tion, shutting down and starting up one or both of the 
pumps several times during the day to keep the standpipe 
irom either overflowing or becoming empty. 

The city finally purchased the clectric-light: plant from 
a private company and moved the generators into a new 
building added to the old water-works station. .\ higher: 
pressure steam boiler and two compound-condensing high- 
speed steam engines of 125 and 200 hp. respectively were 
installed to drive the old generators. There was but 
a small day load, which did not admit of a very good 
economy in the lighting plant. 

I suggested that the pumping be done by electric power. 
and the consulting engineer who had planned the electric- 
light. system recommended that this be done, specifying 
two 25-hp. motors of the phase-wound variable-speed type 
with automatic controllers, each to be connected by short 
chain drive to one of the pumps. The cost of this change 
was about $1,600, which amount if was out of the ques- 
tion for the city to expend after having just completed 
the other improvements, and the matter was turned over 
to me to be installed for something less than $750, 

A single 20-hp, 900-r.p.m. 220-volt squirrel-cage motor 
was installed midway between the two pumps, each of 
which had pinion shafts projecting about 24 in. on the 
side opposite where the gasoline engine was coupled on. 
A darge friction clutch pulley was put on each of these 
projecting shafts, the pulley sizes being proportioned so 
that the pump would run about 36 rp.m.. and the motor 
was connected by a single belt to one of these pulleys 
and could be connected to other pumps by simply chang- 
ing the belt. A hand starter was used to start the moto: 
with the friction clutch disengaged, and the speed of the 
pump was such that it would be kept running about all 
dav without overflowing the standpipe and without. re- 
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quiring the assistance of the other pump except at long 
intervals. Whenever the other pump was required, it 
was run by the gasoline engine, which was still in place. 
The actual load on the motor at the new pump speed was 
about 18 b.hp. 

The results were that the small electrical unit which 
‘an during the day and the latter part of the night was 
given a bigger load. All the extra fuel consumption could 
scarcely be measured at the coal pile. The attention 
necessary to keep the standpipe full was greatly reduced, 


Welding 


SYNOPSIS—A steam main 4,000 ft. long and 
made up of 10- and 12-in. pipe has all joints 
welded. A description of the manner of making 
the joints is given. 


Although welding of high-pressure gas mains on a 
large scale is practiced by some of the largest gas com- 
panies with excellent results, practically no welding has 
been done on steam mains in this country. The procedure 
in welding the latter is in general identical with that fol- 
lowed in gas-main welding, but the conditions to be met 
are somewhat different, and a few minor difficulties are 
introduced. 

A steam-heating system was completed recently at 
Columbia City, Ind. The installation comprised about 
4,000 ft. of 10- and 12-in. pipe, with 4- and 41%-in. 
returns. The system is used for heating a county court- 
house and two of the city school buildings. The welding 
was carried out by the Prest-O-Lite Co., of Indianapolis, 
Ind., in collaboration with the general contractors. 

Practically all of the piping was laid in a concrete- 
lined trench, a concrete top being put in after the line 


FIG. 1. FLANGELESS 40-FT. FIG. 2. “STICKING” THE 


PIPE LENGTHS PIPE JOINT 
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a gasoline bill of from $5 to $8 per day was done away 
with, and the actual cost of the change was $576. The 
two gasoline engines were still available for emergencies, 
and when both were run together, they would give fire 
protection and could always be relied on in case of break- 
down in the electrical service. A comparatively small 
amount spent in a common-sense way secured all the de- 
sired results without sacrificing anything of importance 
except looks and that can always take second place to 
economy or convenience. 


4,000-Ft. Steam Main 


was completed. The pipe was supported on spool-shaped 
cast-iron rollers set in the concrete. These rollers were 
designed to allow the pipe to be shifted slightly from 
side to side while it was being lined up, and also per- 
mitted longitudinal expansion and contraction after the 
line was in service. 

The specifications for the work called for separate bids 
on an installation with the joints welded, and also using 
the standard screw fittings. They provided that the pipe 
be given a hydrostatic test at 50-Ib. pressure and a run- 
ning steam test at 15 lb., the joints to be free from leaks 
at these pressures. Standard steel pipe was specified with 
expansion joints and manholes every 400 ft. The pipe 
used was in 40-ft. lengths, with beveled ends. The fact 
that no flanges were used facilitated the handling greatly. 
This feature is shown in Fig. 1. 

In making a weld, the pipe was first butted together, 
no space being left between the two lengths. The joint 
was then welded for a distance of about 2 in, along the 
top of the pipe, Fig. 2. It was also welded, or “stuck,” 
for a distance of about 4% in. on each side of the pipe, 
this work being done without turning the pipe. ‘These 
short welds were then allowed to cool until the metal was 
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black, and the pipe was then turned by means of chain 
tongs. The short weld gave ample strength to withstand 
the strain imposed by turning the pipe. The final weid 
was then started on what was originally the under side 
of the pipe. This insured good alignment after the weld 
was completed. During the final weld the pipe was 
turned away from the operator by means of chain tongs. 
Four men with two chain tongs had no trouble in turning 
Loo ft. of 12-in. pipe, even in a narrow trench, with the 
pipe resting on cast-iron rollers. No attempt was made 
to build up the metal at the weld any great amount. This 
practice can never be anything but beneficial, however, 
and for high-pressure work it Is necessary. 

Some of the joints in an old tunnel, used in place of 
a trench for a distance of 300 ft... were welded in. the 
trench, the pipe being pulled into the tunnel afterward 
by means of a winch. On account of the slight bend in 
the tunnel, however, it was necessary to weld some of 
the joints inside. 


PUTTING IN THE EXPANSION JOINTS 

Expansion joints were inserted in the line about every 
100 ft. When one of these points was reached, a piece of 
pipe about 2 ft. long, with a flange on one end and beveled 
on the other, was welded to the line. Fig. 3 shows an 
operator making one of these welds. Two of these short 
lengths, fitted with flanges, were provided for every ex- 
pansion joint. Bends in the line were taken care of in 
practically the same manner. Short sections of pipe with 
flanges were welded to the end of the line, and plain ells 
inserted at each 90-dee. bend. For other bends adjust- 
able t5-deg. angle joints were used. In a few cases it 
was found necessary to cut the pipe where a bend or an 
expansion joint was to be inserted. This was done with 
the oxyacetylene cutting blowpipe. The end of the pipe 
left after such a cut was made was not beveled, but a 
space approximately half the thickness of the metal was 
left between the two lengths to be joined, and no difficulty 
Was expericnced in making a satisfactory weld. 

The speed with whieh welding can be done will depend 
on the skill of the operator and the condition of the work. 
On one 12-in. joint, the work was done in 26 min, A 
vood average, however, would be from 30 to £0: min, for 
such a weld. Under ordinary conditions one operator 
with the necessary helper should be able to make ten 
of these welds in a ten-hour day, the balance of the time 
heing spent in lining up the pipe and moving the equip- 
ment. 


Time, Gas and MATERIAL REQUIRED 


The welding on this size of pipe was done with a blow- 
pipe consuming approximately 15 cu.ft. of acetylene and 
about the same amount of oxvgen per hour, About 1 ib. 
of filling material was used on each 12-in, joint. A weld 
in t4-in. can be made in about one-third the time taken 
in welding a 12-in. jomt. In welding the smaller pipe, 
some operators may prefer using a smaller blowpipe tip. 
having a consumption of approximately 30 cu.ft. of each 
vas per hour. An experienced operator, however, is able 
to use the larger-sized tip to good advantage, even on 
the smaller pipe. The cost of cutting the pipe by the 
oxyacetylene blowpipe is an item so small as to be almost 
negligible. One cut in the 12-in. pipe took about 2 min. 
LO 3 cu.ft. of oxygen and 1 cu.ft. of acetylene being 
used, as nearly as could be estimated. 
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Dissolved acetylene in 100-cu.ft. and 300-cu.ft. cylin- 
ders was used in conjunction with the welding equipment, 
in doing this work. The entire outfit was mounted on a 
steel truck so that it could be moved from place to place 
without difficulty. Norway-iron filling material of 14-in. 
diameter, with a nonrusting finish, was found to be most 
suitable. Two-inch 85-per cent. magnesia pipe covering 
in segmental form was applied throughout. The expan- 
sion joints used all had service connections. These were 
turned to the bottom of the trench, nipples and ells were 
inserted and used for anchors. Fig. 4 is a view of the 
welded steam main and return line. 

The specifications called for a running test at 15 Ib. 
steam pressure. Before the entire line was completed. 
however, the contractors made a preliminary test on that 
portion extending from the power house to the court- 
house. Steam ata pressure of 28 lb. was admitted to the 
mains, causing an expansion of about 314 in. in every 


200 ft. Immediately following this, cold) water was 
admitted and pumped up to a pressure of 50 Ib. This 
caused a contraction of about + in. in every 200 ft. On 


careful inspection at this pressure, three leaks (‘pin- 
holes”) were found. These were quickly and easily 
repaired with the oxyacetylene blowpipe, although they 
were so small that they could probably have been calked 
satisfactorily. 

The final test on the whole system was made at 15 Ib. 
running steam pressure, There was a drop in pressure of 
only about a half-pound, even though 1,700 ft. of 10-in. 
pipe had not been covered at the time of the test. After 
the installation had been completed, a test was made to 
determine the efficiency in actually heating the buildings. 
It was found that in moderately cold weather a building 
could be heated with a vacuum on the steam lines; that 
ix, the steam was being sucked through the mains at less 
than atmospheric pressure during a test under actual 
working conditions, 


ADVANTAGES OF THE WELDING MeEtTILOD 


The greatest advantage to be gained through the use 
of this means of coupling pipe is that the joints are strong, 
leakless and permanent. the metal added is 
actually of better quality than the pipe itself, there can 
be no deterioration with continued use. Defective welds 
can be discovered easily and repaired quickly before the 
pipe is covered, 


Since 


Comparative costs cannot be given, because a great deal 
depends on the conditions under which the work is done : 
therefore, data on the labor cost of coupling by means of 
fittings and flanges are not available or reliable. Several 
items that enter into the caleulation, however, should be 
mentioned. The pipe is much easier to handle and the 
covering can be put on with less difficulty, all owing to 
the absence of flanges. Final cuts and adjustments ean 
he made in the field and need not be worked out acci- 
rately in the drafting room. An incident that oecurred 
on this job will serve to illustrate the point. 

Quite a few joints had been welded and the line already 
extended a few feet bevond the point where a manhole 
and expansion joint were to be put in. The foreman 
said a cut would have to be made and the expansion joint 
inserted at a point 85 ft. 6 in. from a certain point. The 
measurement was taken, the pipe cut with the eutting 
hlowpipe and another weld started with only a few min- 
utes’ delay. 
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Results from New York Hall of 
Records Test 


SYNOPSIS—A summary of the test figures and 
operating costs us reporled hy the engineers repre- 
senting the Bureau of Municipal Research, This 
shows that the city, by operating its own plant, is 
saving over $9,000 per year, based upon the pres- 
ent rales paid to the New York Edison Co. 


Subsequent to the premature publication of certain 
figures from the New York City Hall of Records test in 
a pamphlet by Reginald Pelham Bolton with the intent to 
convey an impression that the city would save money by 
shutting down the plant and purchasing Edison Service, 
as reported in last week's issue, we are now able, through 
the courtesy ef the Bureau of Municipal Research, to 
vive the actual test figures and quote from the report of 
the engineering counsel of the bureau, Professors Car- 
penter and Lucke, as transmitted to the Board = of 
Estimate. 

It appears that the board of engineers was in agree- 
ment as to the operating costs based on the figures of 
the test, but that widely divergent opinions were held by 
the engineers representing the Edison Co. and those 
representing the citv as regards certain fixed charges and 
the costs to the city on the hypothesis that the engines 
he shut down and Edison service purchased. Towever, 
ax the fixed charges do not enter into a comparison between 
the costs of operating the plant and shutting it down and 
purchasing Edison service, they are omitted. The more 
important summaries of the actual test figures follow : 
Date of test. 

\verage boiler pressure. 


Average feed-water 
Average barometer. 


Dee. 15, 1912, to Dee. 15, 1918 
; 101.6 Ib. gage 
temperature . 197.8 deg. F. 
; .29.97 in. of mercury 
\verage proximate analyses of coal: 
Moisture........ 
Fixed carbon. . 
B.t.u. per Ib. of dry coal... . 


6.22 per cent. 
7.64 per cent] 
68.93 per cent. 
.17.19 per cent. 
12,001 


Economie Results: 


|. Lb. water evap. per lb. coal... 7.00 
2. Water-rate Corliss engines, lb. per kw.-hr... 48.50 
3. Water-rate Watertown engine, lb. per kw.-hr 75.60 
engine No. 1 2 q 1 
!. Operating hours. 1,432.79 4,045.34 1,632.59 1,523.79 
5. Total kw.-hr. . 182,660 265,311 62,665 202,127 
i. Average kw... 127.5 65.6 38.4 132.8 
7. Rated load...... : 150 100 50 150 
S. Per cent. of rated load 85.1 65.6 76.8 88.5 
%. Load factor, per cent... 39.2 
10. Boiler and grate efficiency, per cent. . 69.7 


Elevator Records: 
Total mileage of eight elevators. . 
Trips of ash elevators... . 
. cips of shore ejectors. . 


16,424.75 
19,915.00 
77.788.00 
Distribution of Live Steam: Per Cem 
To Corliss engines... . 


38.62 

To Watertown engine. 5.80 
To auxiliary pumps... 10.32 
To house pumps... . 6.34 
To house heater. .. 0.41 
To ice machine....... 2.39 
To shone ejectors..... 1.50 
To elevator pumps... 15.32 
To west return pumps. 0.57 
To east return pumps..... 0.87 
To vacuum pumps............-...-.. 2.91 
To reducing valves.................... 3.92 


Steam Distribution: 


Cotal exhaust steam produced (69,116,887 Ib.) 


Per Cent 


100.00 
Exhaust steam not available (foul drips, cond. in house heater, drawn 
_ by Paul ejectors, and cond. by ice machine) eats 27.8 
Exhaust steam available. . . 72 2 


Summary of Steam Uses: Per Cent 


Total steam raised, 81,656,863 Ib 90.90 
Steam supplied by N. Y. Steam Co.,65,711L Ib. 0.10 
Used in heating—Supplied by exhaust 49,977,554 

Live steam........ 3,202,890 


Total 


53,180,444 
Less stack loss of........ 


23,852,060 


ZO BUS 35.80) 


Clean drips... . 10.68 
Foul drips.... 20.22 


House heater, cond. ex. steam. . 1 
House heater, cond. live steam. 0 
Ex. steam cond. in ice machine. ; 1 
Paul valves..... ae 0.3) 
Loss at Paul board. 0 
Loss through roof stack. . 0) 


Unaccounted for... .. 116 Ib 
Electrical Quantities: Kw.-Hr. Per Cent 

1. Total kw.-hr. generated. 712,763 

2. Storage battery output. . 12,6038 

3. Total kw.-hr. distributed. 725,366 100.0 

4. Distribution (a) Hall of Records 42.48 
(b) City Court. 1.45 
(ec) County Couri 18.12 
(d) City Hall. 10.10 
(ce) General power. . 1.34 
(f) Cellar lights. .. 5.48 
(zg) Cellar fans. 11.62 
(h) Storage battery. 2.79 
(i) Booster motor. .. 0.62 
(k) Booster generator. 115 0.02 
(1) Shone compressor. (1,102) (0.15) 


SUMMARY OF OPERATING COSTS FOR TEST YEAR 


Per Cent 


Amount of Whole 
Coal.... $15,296.58 38.90 
Labor. 19,102.17 18.60 
Supplies...... 1,648.70 
Repairs. 1,791.28 4.56 
Ash removal... . 1,219.98 3.11 
Gas lighting. 252.30 0.64 


Total operating cost 39,311.01 100.00 


SUBSTITUTION OF EDISON SERVICE 
The deadlock between the Edison and the city’s repre- 
sentatives on this proposition centered chiefly around 
the coal and labor reduction that should follow the sub- 
stitution of Kdison service. The Edison Co. also con- 
tended that with the engines shut down the ventilating 
fans could also be shut down, thus reducing the electrical 
consumption from 700,505 kw.-lr., as used during the 
test year, to 596,239 kw.-hr It was the opinion of the 
engineers representing the Bureau of Municipal Research 
that the reduction in labor would amount to three firemen 
for 215 days and two oilers throughout the year. 

Relative to the probable reduction in coal, the Edison 
Co.'s estimate was 1,837 tons and that of the engineers 
of the Bureau of Municipal Research 1,582 tons, out of a 
total of 3.530 tons required during the test. 

The two opposing briefs submitted by the Edison Co. 
and by the city as to the total reduction in operating cost 
(exclusive of the cost of purchased current) by substi- 
tuting Edison service are as follows: 


Estimated by 


Estimated by 
the City 


Item the Edison Ceo 


1. Coal... $3,296 86,151 

2. Labor.. 2,944 10,282 

3. Supplies for operation. 4100 1,576 

4. Repair material. 550 

5. Ash removal. 260 Go 

6. Gas lighting 65 5 
Total. $7,515 $18,766 


These reduction estimates, one of which is more than 
twice the other, proved to be irreconcilable and have been 
left in this form by the board without conclusion. 

The importance of the situation becomes significant 
when these figures are compared with the added cost to 
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the city of the current to be purchased from the Edison 
Co. at a rate, as stated by its representative, of 3c. per 
kw.-hr. (that for 1913) as a maximum, or 2.4c. for 
municipal use of over 1,500,000 kw.-hr. per year as a 
minimum. 

Comparing these credit and debit items of operating 
cost, it appears that under a 3c. rate the following would 
be true for the respective estimates of the city and the 
Kdison Co. 


City Edison 
Estimate Estimate 

Cost of current equivalent to that used during 

Saving by shutting downengines............... 7,515 18,766 

Effect on city of Edison service. ......... $13,500 (loss) $2,249 (loss) 
Cost of current estimated as necessary by Edison 

Saving by shutting down of engines............. 7,515 18,766 
Effect on city of Edison service.......... _.. .$10,372 (loss) $879 (gain) 

At the 2.4c. rate the following results would be 

apparent. 


Cost of current equivalent to that used during 


Saving by shutting down engines...... 7,515 18,766 
Effect on city of Edison service................. $9,297 (loss) $1,954 (gain) 
Cost of current estimated as necessary by Edison 

Saving by shutting down engines............... 15 18,766 
Effect on city of Edison service................ $6,795 (loss) $4,456 (gain) 


The results of these estimates show a range from a 
loss to the city of $15,500 to a gain of $4,456. It is to 
be noted that the city’s estimates all show a loss, while 
those of the Edison Co. show sometimes a loss and at 
other times a gain, which gain is greater the lower the 
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current consumption assumed and the lower the public 
service rate, and the less the plant operating expenses are 
assumed to be reduced by shutting down the engines. 

Commenting upon these estimates, Professors Carpenter 
and Lucke say: 


As already pointed out, we believe there is no justification 
in assuming a reduction of current consumption as a conse- 
quence of the introduction of Edison service, so all compara- 
tive figures must be based on the amount actually consumed 
for the test year, or 700,505 kw.-hr. Also, as the Edison Co.’s 
rate for the year 1913 was 3c. per kw.-hr. and as there is no 
official information before the board that any other rate is in 
existence, the comparison of costs should be based on this 8c. 
rate. The effect of any other rate on the conclusion may 
easily be determined after the other items have been settled, 
as can also be determined the rate necessary to produce a 
gain for the city. 

With these limitations the estimates of the city and the 
Edison Co. on the reduction of operating expense, of $7,515 
and $18,766 respectively, are to be compared only with the 
added cost of public-service current, or $21,015, and show a 
city loss, if any possible compensation in fixed charges is neg- 
lected, of $13,500 or $2,249 respectively, should the engines 
be shut down and current purchased. 

In conclusion it is our opinion that from the foregoing 
review of the case substitution of Edison service for the 
operation of the engine-driven generators of the Hall of Rec- 
ords would result in a loss to the city of approximately 
$10,819 minus $1,401, or $9,418, per year if the plant equipment 
and its load remain unchanged and a public-service rate of 3c. 
per kw.-hr. is secured. To neutralize this loss of $9,418 per 
year to the city which results from a reduction in total ex- 
pense, both operating and fixed, of $11,597, a public service 
rate of 11,597.00 + 700,505 = 1.66c. per kw.-hr. must be se- 
cured. This represents the previous rate requirement repre- 
sented by the reduction in operating cost of 1.46¢c. per kw.-hr. 
plus a credit for lost taxes of 0.2c. per kw.-hr., or a total of 
1.66c. per kw.-hr. 


Direct-Current 


Generators 


By Il. M. 


SY NOPSIS—The behavior of machines under 
test and what should be specified as to voltage 
regulation when purchasing a machine. 


It is the purpose of this article to consider points of 
interest to the purchaser and user of the generator rather 
than those of direct theoretical interest to the designer. 

The average purchaser of a direct-current generator 
to be used for ordinary commercial purposes may order 
that the machine be “flat-compounded” or “5 per cent. 
over-compounded,” meaning that the generator is to give 
the same voltage at full load and no load or 5 per cent. 
higher voltage at full load than at no load. If he places 
the order with a reliable manufacturer, he is pretty sure 
to get fairly satisfactory regulation, or the manufacturer 
will probably make the necessary adjustments after the 
generator is installed. This being the case, it is evident 
that one should introduce special requirements in the way 
of regulation (which are very likely to increase the cost 
and cause delay in delivery) only where there is some very 
good reason for so doing. 

Tlowever, there are occasions where close regulation is 
worth a material increase in the cost of the generator. 
Moreover, the manufacturer’s guarantee frequently fails 
to cover all the desired points, and his ordinary tests may 
be quite remote from service conditions. The purchaser 


should there:ore consider carefully the nature of the 
load if regulation better than the average is desired; he 
should then consider just what is essential and how tests 
by the manufacturer should be conducted to insure satis- 
factory performance. His next step will be to find manu- 
facturers that will bid on his specifications and how much 
his special requirements are likely to cost; he may then 
find it expedient or necessary to make some modifications. 

In testing for regulation with no specifications other 
than that the generator is to be flat-compounded or is to 
have a certain amount of over-compounding, the manu- 
facturer may run the generator at its rated speed, bring 
it up to the proper voltage at no load and then load it up 
to rated capacity, keeping the speed constant; if the 
proper voltage is given at full load, the generator is 
pronounced satisfactory. Although this test is good 
enough for many purposes, as an indication of perform- 
ance under working conditions it is inadequate. In the 
first place few generators will be run at constant speed ; 
extremely little variation of speed with load is not neces- 
sarily a desirable characteristic on the part of the prime 
mover, and a reduction of from 1 to 4 per cent. in the 
speed from no load to full load is likely to be encountered, 
which reduction will affect the full-load voltage by a 
slightly greater percentage. Some makers reduce the full- 
load speed, or raise the no-load, to correspond to the 
variation in the prime mover; it is preferable, though not 
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always possible, to conduct the regulation tests with the 
generator driven by its own engine. 

It is easy to design and adjust a generator to meet the 
requirements cited, but under operating conditions it is 
of comparatively small importance.’ Few generators go 
from no load to full load in less than half an hour, and 
the attendant has ample time for hand regulation. In 
factory work the load may mount rather rapidly at the 
beginning of working hours, but that is at a well-defined 
time and the attendant can be especially watchful. [f 
it ix desirable to be independent of the attendant, a 
voltage regulator must be employed. Variations in 
temperature make slight changes in voltage which the 
compounding of the generator cannot be made to control 
in any way. 

If one follows the practice of starting the test with a 
weak field and then bringing the generator up to rated 
voltage on no load, most generators will be found to give 
a voltage from 1 to 4 per cent. high after full-load current 
has been applied and taken off again. If the voltage is 
now reduced to the proper value by means of the rheostat 
and the test repeated, the full-load voltage will be corre- 
spondingly lowered, but the voltage will probably come 
very close to its rated value on returning to no-load. 
Which of the two tests is preferable? In service the 
venerator is almost invariably started up on no load: it 
may attain full load during the first fifteen minutes, or it 
may not do so till the end of the day's run, possibly not 
then. In the writer’s opinion the second test is the more 
valuable, for during the first few hours of running it is 
always necessary to make frequent adjustments of the 
rheostat to balance the heating of the fields, by which time 
there is a fair prospect of the generator attaining full 
load or at least a fair percentage of that value. Moreover, 
it is generally possible for the operator to bring the gen- 
erator up to a voltage considerably above normal and 
reduce it to normal before throwing it on the line, in 
which ease his regulation will correspond closely to the 
second test from the start. 


GENERATOR REGULATION ON OVERLOAD 


It is common practice to specify that the generator be 
able to carry a certain overload for a given time: but it 
ix rather uncommon to specify what the regulation shall 
he on overload. Frequently a generator will hold its 
voltage fairly constant from no load to full load and will 
show quite a falling off of voltage on overload: even 
though the rheostat is not adjusted, the voltage is likely 
to be found a little high on returning to full load. In 
inany cases the regulation between full load and 25 per 
cent. overload may be of more practical importance than 
between no load and full load. The tendency to give 
higher voltages while unloading than while loading is a 
natural consequence of the hysteresis properties of the 
stationary parts of the magnet circuit and is affected in 
a considerable measure by the quality of the iron or steel 
employed for these parts. 

It does not follow that because the voltages at no load 
and full load are right, the intermediate points are also, 
It is frequently found that when a generator is started 
for a regulation test with full load and normal voltage. 
the voltage will be slightly below normal at quarter load, 
returning to normal at half load, above normal at three- 
quarter load and returning to normal at full load: almost 
as frequently the voltage will be above normal at all 
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points between no load and full load. If the generator 
is required to be over-compounded there will be the same 
deviation from the straight line between no-load and full- 
load voltages. Cases are rare in which there is no 
noticeable deviation from normal voltage between no load 
and full load. 


CAREFUL MANIPULATION OF LOAD 


Erroneous records are sometimes established by lack of 
care in manipulating the load and speed during the test. 
If one desires to read the change in voltage from no load 
to quarter load it may be that one-third load is accident- 
ally thrown on and is then brought down to quarter load 
for the reading: this reading is obviously one taken with’ 
a decreasing load and may be considerably different from 
that which would have been obtained if the load had not 
been raised above the proper value. Even though the 
load does not go above the proper mark when first applied. 
it is likely that there will be a slight falling off, due to 
heating of resistances, before the voltage is read, which 
will produce a similar error. If not connected to its own 
prime mover during the test, the generator is likely to be 
connected to a motor that shows a reduction of speed 
on application of load. The operator may allow for this 
by raising the speed before applying the load, the result 
heing a rise in voltage before the load is applied that is 
likely to affect the final reading. Similar errors can 
readily be produced by improper manipulation when read- 
ings with a decreasing load are desired. 

The practice is not uncommon of allowing a minute or 
more for the voltage to “settle” before taking the voltage 
reading: whether intentional or not, there is likely to be 
some time lost in taking the reading. Sometimes a 
slight difference will be observed between a reading taken 
immediately alter the load is adjusted and one a minute 
or more later. This is due probably to a variation in 
speed rather than to a quality of the generator itself, 
although in extremely unusual cases it may be due to the 
latter. 

How can specifications be drawn to cover the actual 
requirements of working conditions? The best regulation 
obtainable is always desirable, but any departure from the 
ordinary specifications is likely to cause delay in delivery, 
refusal of some manufacturers to bid on the job or a con- 
siderable increase in cost—all depending upon the amount 
of departure from the ordinary specification. Uhiless a 
voltage regulator is supplied, it must be assumed that 
the attendant keeps a fairly close watch on the voltmeter : 
in other words, that departures from the rated voltage due 
to faulty regulation will not be of long duration. 


SPECIFICATIONS COVERING WorKING CONDITIONS 


As a typical case consider a fair-sized factory doing 
light machine work. At the hours of starting and. shut 
ting down the plant the operator may be expected to 
watch the voltmeter, and at other times the changes in 
load will either be slight or gradual, the starting or stop- 
ping of a single machine having a scarcely perceptible 
effect and the variation in the lighting load being made 
at a slow rate. Evidently a generator with ordinary regu- 
lation propertics will do for this work. If there is one 
or more large machines not in continuous operation and 
constituting a moderate proportion of the entire load, when 
one is thrown on or off it is likely to preduce a change 
in voltage—perhaps 2 per cent. or possibly more.  Volt- 
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age above normal has a marked tendency to shorten the 
life of incandescent lamps, and below normal to reduce 
the speed of the motors, but for the brief time that it is 
likely to continue before corrected by the attendant, 
neither condition is very objectionable. If the variation 
-is excessive the attendant should be able to detect it 
immediately by the condition of the lights and make the 
necessary correction. Although a change of voltage such 
as has just been noted is not a serious matter, sudden 
fluctuations in the intensity of the light are extremely 
annoying. 

Conditions that may be borne in the factory will not be 
tolerated by the tenants of a hotel or office building. 
Elevator motors may constitute a considerable portion of 
the load in such a building, and two elevators are likely 
to be started simultaneously, therefore, if the plant is to 
operate satisfactorily under these conditions with a single 
generator supplying both light and power, exceptionally 
fine regulation must be obtained. 

In comparing these operating conditions with the 
ordinary test-floor determination of regulation, it will be 
seen that the “settled” reading previously referred to is 
of little or no value—the fluctuation is what really counts. 
It is likely that the high starting current of the motors 
will produce momentary overloads on the generator, thus 
making the regulation on overload, which is not usually 
included in the test, as important as at any other point. 
In starting a motor the maximum current is usually 
attained almost instantaneously; the variation of load on 
a regulation test should be equally rapid and of a mag- 
nitude the same as will be experienced in service. 


Cause or Momentary UNBALANCING 


A generator is usually built with a greater number of 
series turns than are necessary to give the correct com- 
pounding, which allows adjustment to the exact amount 
required by the use of a shunt that takes part of the 
current away from the series coils. When a heavy load 
is suddenly applied, the rush of current finds two paths— 
the highly inductive series coils and the noninductive 
shunt, and at the moment of application the shunt natu- 
rally takes much more than its share of the current. 
This unbalancing is of momentary duration, but may be 
sufficient to cause a flickering of the lights. 

From the foregoing it would appear that if one desires 
better regulation than that ordinarily guaranteed, the 
important point is the momentary fluctuation of voltage 
under sudden changes of load such as are likely to occur 
in service rather than the total variation over the extreme 
range of load gradually applied; in fact, the manufac- 
turer’s test should duplicate as far as possible the service 
conditions. A very practical specification, but one that 
it is feared few manufacturers would be willing to meet, 
is to the effect that 50 per cent. of the rated load be 
thrown on or off the generator without producing any 
observable flicker in a 40-watt tungsten lamp connected 
on the circuit; the test to be started at no load and after- 
ward with various fixed loads until a total of 25 per cent. 
overload is attained. The test should of course be con- 
ducted with the generator connected to the prime mover 
that will be used when installed. 

Although there should be no great departure, one cannot 
expect that the results obtained on test can be duplicated 
at all times under operating conditions. A very slight 
change in the position of the brushes may have a consid- 
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erable effect on the regulation; the quality of the brush, 
the condition of its contact surface and the condition of 
the commutator may each produce some change; while 
varying results may be obtained, as previously noted, 
according to the amount of load that has been applied 
prior to starting the test. A very slight change in the 
adjustment of the governor of the prime mover may also 
cause a change in regulation. Care on the part of the 
operator should reduce all these variations to a negligible 
magnitude. 

It may be comparatively easy to concoct stringent 
specifications somewhat along the lines noted; they will 
apparently give all that could be desired in the way of 
regulation; but when bids are called for, the result is 
likely to prove disappointing. The mere factory cost of 
tests prior to installation will be a considerable item, 
which of course must be included in the price of the 
generator. Quick delivery is hardly to be hoped for, as 
the machine will probably have special features of design. 
Some manufacturers will refuse to bid, for if business is 
good, they may feel that they have no time to take up 
anything but their standard design. Another may obtain 
the contract, and when the test is made, fail to make 
good, with the result that the generator may not be 
accepted, much time may be lost and it may be necessary 
to modify the specifications in order to obtain new bids. 
Moreover, there is always the possibility that a manufac- 
turer will bid on a specification that he knows he cannot 
meet; perhaps he can secure the adoption of other tests 
by showing that those proposed are “impractical”; the 
purchaser may not insist on carrying out all the details 
of the test under the supervision of a competent engineer 
of his own; or finally, after wasting time until the imme- 
diate delivery of the generator is almost imperative, the 


purchaser will be compelled to accept what is offered to 


prevent the delay that could be avoided in no other way. 
These possibilities should be given careful consideration, 
especially when bids are received from several firms. 


Visiting New Power Plants 
By R. G. Hupson 


It is the custom of most engineers interested in the 
design or operation of steam-power plants to visit new 
ones when possible, in order to keep in touch with devel- 
opments. There are so many parts that unless the inspec- 
tion is done methodically the chances are that the visitor’s 
attention will become centered upon some novel arrange- 
ment and many other features will not be noticed, and at 
the end he does not possess accurate dependable data 
showing how the other fellow has solved his problem. 

In connection with his lectures on the design of electric- 
power plants, the writer has found it desirable to conduct 
groups of students through plants to observe typical ap- 
plications of classroom instructiens. At first these visits 
were made under the guidance of an engineer at the plant, 
and the students, following their leader, took notes on 
what they saw. This method, however, was not satisfac- 
tory for the following reasons: Everything in the plant is 
so familiar to the operator that many points of design 


‘are unconsciously passed by without comment, and _ his 


explanations are frequently too rapid for the student to 
follow; the latter is not required to search out the vari- 
ous pieces of apparatus and is prevented from depend- 
ing upon his own initiative in connecting the component 
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parts together; the time of examination of each unit is 
not regulated in proportion to the student’s ignorance 
concerning it. 

To overcome these objections, a method has been 
adopted which has given excellent satisfaction from the 
educational standpoint and should prove of equal benefit 
to the visiting engineer. Before starting out, each member 
of a group is given a printed sheet and is told to make 
a report upon the operating conditions at the plant to 
be visited. The student’s responsibility is thus increased 
to a considerable degree, and he inspects the plant from 
an entirely different point of view. Instead of informing 
himself personally as to the operation of the plant, he must 
prepare to tell somebody else how it is operated, and in 
addition to this he is acting in competition with the other 
members of his group. Upon arriving and after being in- 
structed definitely regarding the forbidden precincts of 
the plant, the students are turned loose and given two 
hours in which to obtain the data called for on the 
printed blank. 

The results of such trips indicate that the impressions 
obtained are of more lasting benefit than could be gained 
in any other way. For example, a student who was exam- 
ining the thermometers on a condenser, exclaimed, “My, 
hut the condensate’s cold.” An old experienced oiler 
standing near-by remarked, “My boy, it wants to be cold.” 
No amount of classroom exhortation could so firmly im- 
press this fact on the student’s mind. 

An outline of the report required, designed to cover 
the essential operating features of any steam-power plant, 
follows. If time for observation were allowed, many 
ether items might be included. After once inspecting a 
power station with the printed itinerary, it will be seen 
how much more efficient and profitable it is to the stu- 
dent or operating engineer, who will have a comprehensive 
survey of the plant for filing. 

A report of the operating conditions at the 
Station 

Kind of coal used ...... Tons of coal stored in yard ...... 
In overhead bunkers How is coal conveyed to yard? 
to bunkers? ...... Is coal weighed before firing? ...... 
How are ashes removed? ...... 

Type of boilers ...... Number .....%. Rating ...... Boiler 
pressure Superheat Temperature of boiler-feed 
WHERE kccewe Are injectors used? Type of boiler-feed 
pumps ...... Motive power Is boiler feed automatic? 


Power 


Type of furnace ...... Type of stoeker ...4.. Motive power 
Number, beight, ...... and diameter ...... of 
chimneys. Type of chimney ...... 

Method of feed-water purification ... 
heater 


. Type of feed-water 
What auxiliaries exhaust steam into feed-wa- 


ter heater? Disposal of condensed auxiliary steam 
Are economizers used? ...... 

Type of prime movers ...... Number ...... 
Admission steam pressure ...... Admission 
superheat ...... Method of governing ...... Is governer ad- 
justed at switchboard? ...... 

Generator data: Voltage ...... Frequency 
Continuous rating ...... 

=xciter data: Number ...... 24085 
Motive power ...... 

Type of condenser ...... Temperature of cooling water 
entering <..<<. and leaving ...... condenser? Temperature 


of condensate ...... Vacuum used 
wieasrdice Type of circulating pump ...... Motive power 
Type of dry vacuum pump ...... Motive power 
of wet vacuum pump ...... Motive power ...... 
System of high-pressure steam piping ...... 
engines obtain steam from same mains as 
Labor statistics: Number of boiler and turbine-room 
WIPES nos 5s Hours in each ...... When do they begin? .... 
Total number of boiler foremen ...... Watch engineers ...... 
Firemen ...... Oilers and wipers ...... Water tenders ...... 
Boiler cleaners ...... Pipe fitters ...... Coal handlers ...... 


Do auxiliary 
prime movers? 
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Correcting the Alignment of 
Ammonia Compressor 


By Tuomas G. Tuurston 


A second-hand ammonia compressor had been bought, 
and the owners intended to have an erecting engineer 
install it, but when they calculated the expense they 
began to hedge and asked the engineer of the plant if 
he was capable of erecting the machine. Of course he 
assured them he was. 

After considerable delay and trouble the machine was 
finally set up, but it would run only a short time before 
the crank and crosshead pins and bearings would get too 
hot to run. This went on for a week. The machine was 
badly needed, and the management became dissatisfied 


HOW THE PINS WERE TURNED TO CORRECT THE 
ALIGNMENT 


and gave the engineer his “passports.” I took charge 
of the plant later and found that the machine was 
broken in so that it would run most of the time if the 
pins were liberally supplied with cylinder oil. 

At the first opportunity I checked the alignment and 
found the center line through the machine was 3% in, 
out at the cylinder end. In other words, each cylinder 
was ;'; in. out of line. I advised shifting the machine 
on the foundation. The anchor bolts were set solidly in 
the concrete, so that practically a new foundation was 
required. The owners told me to forget about it when 
I estimated the cost of the change. 

I decided to try an experiment. Referring to the 
sketch, it may be seen that the travel of the piston, 
piston rod and crosshead would follow the center line, 
while the connecting-rod would tend to follow the line 
shown dotted. The crosshead pin, being rigid in the 
crosshead, would be in a position at right angles to the 
center line, as shown by the dotted lines through the 
center of the pin. The result would be that the 
connecting-rod would be forced to follow the center line, 
or nearly so, if the brasses were keyed snug and if the 
pressure on both ends would come on the edges as 
indicated by the arrows. To remedy the trouble I chipped 
ig in. off the outside face of each connecting-rod at the 
crosshead end and the same amount off the inside face 
at the crank end. This allowed the rod room to shift 
on the pins and more nearly follow the true center line. 
' then scraped all the brasses on the edges indicated 
hy the arrows until by keying one end of the rod tight, 
the other end would come squarely on the pin without 
any tendency to spring to either side. 

For the first hour the pins ran quite hot, but after 
running 3 hr., they cooled and we changed to filtered 
engine oil. These pins now run without giving trouble. 
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There is only one objection to this method. By refer- 
ring to the sketch it will be seen that the two center lines 
converge as they near the crankshaft. This would cause 
the crosshead to travel toward the correct center line when 
traveling toward the crankshaft and in and away from it 
when traveling away from the crankshaft. If the connect- 
ing-rod is traveling in line with the correct center line, 
the crosshead pin will have to work sideways in_ the 
brasses to prevent binding. Tf, on the other hand, the 
connecting-rod is traveling in line with the actual center 
line, its center would be outside the correct center line 
at the crank end when the crank would be on the 
crank-end dead center and inside of it when the crank 
would be on the head-end center. This would necessitate 
the brasses shifting sideways on the crankpin. 

In either case the connecting-rod brasses on one end 
would be required to shift sideways on the pin. What 
it actually does, I believe, is to shift a little on both 
ends. We never had any trouble keeping it keyed tight 
enough to prevent the machine from pounding. 


Stow Grinder Attachment 


A little attachment for grinding jobs about the power 
plant is available in the tool made by the Stow Manufac- 
turing Co., Binghamton, N. Y. 

The device consists of a flexible shaft 544 ft. long. 
with a frietion pulley at one end and an emery wheel at 
the other. An adjustable bracket is furnished to hold the 
friction wheel against the cone pulley of any lathe, or the 
power to drive the tool may be obtained from the belt 
wheel of any handy machine through the friction drive. 


MANY POWER-PLANT USES MIGHT BE MADE OF THE 


FAMILIAR CENTER GRINDER 


The portable feature enables the engineer to carry the 
tool to the work to be done instead of bringing the work 
to the repair shop. 

The tool has been on the market for some vears as a 
lathe-center grinder and used as shown in the illustration. 

Advantage of Running an Engine Over is that the pressure 
of the crosshead is always downward upon the guide. If the 
engine is run under, the thrust of the crosshead will be upon 
the top guide on both the outward and inward strokes, and 
unless the crosshead is properly adjusted, it will lift when 
subjected to thrust and fall by its own weight on the center, 
making the engine pound. 
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Multiphase from Single Phase 


By Gorpon Fox 


A fairly simple and effective way to obtain two-phase 
or three-phase power from a single-phase line or from a 
multiphase line partly out of commission is by the use of 
a multiphase induction motor. By means of a_ split- 
phase starter or by mechanical starting, this motor may be 
brought up to speed while connected across the single- 
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phase lines. All that is necessary then is to take off the 
multiphase voltage from the motor and line terminals. 
Figs. 1 and 2 show the connections for securing two- 
phase and three-phase currents respectively. The motor 
supplies the power for the missing or extra phase, taking 
it in from the single-phase source, acting as a phase 
transformer and delivering it in a different phase re- 
lation. 

The phenomenon is slightly involved, but the main 
principles can be explained by an example. Consider a 
two-phase motor with two poles per phase, running at 
nearly synchronous speed. Allow one phase to be dis- 
connected. ‘The field set up by the two-pole groups of 
the single connected phase does not rotate, but merely 
reverses through a seris of valves. The rotor conductors 
in cutting this field have generated in them a voltage 
that varies according to the instantaneous intensity of 
the field, and through the closed rotor cireuits a current 
Hows that also passes through a cycle of values. The 
rotor conductors act similarly to a coil, having a magne- 
tizing force at right angles to the main field. 

Current magnetizing a field always lags 90 deg. behind 
the voltage which forces it through the conductors: in 
other words, the current reaches its maximum when the 
voltage is a quarter cycle ahead at zero. The result is 
that the magnetism in the cross-field set up by the rotor 
conductors is out of phase 90 deg. with the main field. 
This is exactly the condition existing in a two-phase 
motor operated on a single-phase circuit as explained, 
Briefly, the motor acts as a single-phase induction motor, 
sets up a revolving field, and this revolving field, cutting 
the conductors of the second phase, generates a voltage 
therein. 

This phenomenon may occur inadvertently in a multi- 
phase system that includes one or more large induction 
motors, lightly loaded and a number of smaller motors. 
If one of the main fuses blows, the large motor or motors 
may continue to run, drawing current from a single phase. 
If the load is not too heavy, they will not overheat. They 
can at the same time furnish a sufficient amount of split- 
phased voltage to the balance of the system, so that the 
smaller induction motors will start and operate much the 
same as they did before the fuse was blown. 
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Steam Turbine Blading 


The blading of a steam turbine is so vital that if it 
becomes damaged or eroded, the efficiency of the unit 
will be seriously affected. A failure of even one blade 
may completely wreck the unit. Therefore strength 
and the property of resisting erosion and corrosion are 
paramount. 

Builders had to feel their way with their first turbines 
until they learned by experience the performance of 
various materials. In this way they developed blading 
that gives excellent service in their respective machines. 
But the constant demands for increased size of unit, for 
better economy and for turbines to operate with high 
steam pressure and high superheat will make it neces- 
sary te seek better blading materials than those now in 
use. The increases in size and economy can be secured 
partially by increased blade speeds. This results in 
increased centrifugal speeds and correspondingly increased 
working stresses in the blades. Increased steam pressure 
and superheat also increase capacity. Much of the blad- 
ing material that has proved satisfactory under moderate 
temperatures would become unsafe under the tempera- 
tures corresponding to very high pressures and superheat. 
When such blades are subject to continuous high tempera- 
tures, they become annealed and lose much of their 
strength. Even when not subject to annealing, all metals 
tend to decrease in strength when heated, and the strength 
of bronze decreases more rapidly than that of steel. 

A paper was recently read before the Institute of 
Metals, dealing with afloys for high-speed superheated- 
steam turbine blading. The author discussed the various 
materials used and told how each behaved. Tle showed 
that brass alloys of copper and zine are unsatisfactory 
for highly superheated steam, as they anneal rapidly and 
become too ductile and weak. Copper was once used 
extensively in England for high-pressure blading, but is 
unsuited for high temperatures. — He found that 
copper-nickel alloys, while much better than the brasses, 
are also subject to softening. TTis investigations led him 
to conelude that the best alloy blading for superheat 
would be a phosphor-bronze or an alloy of copper-nickel- 
aluminum. 

In Europe a 5-per cent. nickel steel was found to work 
satisfactorily for moderately high superheat. A French 
engineer has pointed out that if pure nickel is alloyed 
with soft steel from an electric furnace to give a 5-per 
cent. nickel steel, this gives excellent service. Some 
builders use soft steel with little carbon, silicon or man- 
ganese, but this material rusts easily. It is thus evident 
that there is a wide field open for the chemist and metal- 
lurgist to produce a blading material that will successfully 
withstand high superheat and high rotational speed and 
Will not corrode in an atmosphere of wet steam. 

Higher blade speeds permit higher steam speeds. Im- 
proved efficiency, together with higher steam pressures 
and superheat, will probably produce steam in the last 
rows of blades as wet as, if not wetter than, is now com- 
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mon. Wet steam traveling at high speed in the exhaust 
end corrodes and erodes the metal. Therefore low-pressure 
blading must be practically noncorrosive. This is more 
necessary in the case of impulse types such as the Curtis 
or Rateau than in the Parsons, or reaction, blading, for 
the inlet angle of the blades is a factor of much import- 
ance in the first two types. In many turbines of these 
types now in use, the low-pressure blading has to be 
renewed periodically because of the eating away of the 
material by the wet steam. 

What might be called the “sand-blast” action of the 
steam also has to be considered. The high velocity of the 
steam tends to tear away particles from the first rows of 
blades, and these, together with the moisture in the steam, 
produce a scouring action on the low-pressure blading. 
Furthermore, many users of turbines have noticed that 
deposits of lime and soda occur on the backs of some of 
the low-pressure blades, and evidently came over with the 
superheated steam, but were not deposited until the steam 
became wet. In one case examination failed to show scale 
or other material in the superheaters. The only logical ex- 
planation is that the matter had been carried over in wet 
steam. As steam pressures and temperatures increase, 
the character of the feed water and the condition of the 
fluids in the boilers become matters of importance. This 
has been recognized at the Connor’s Creek plant of the 
Detroit Edison Co., where distilled water is used for 
boiler-feed purposes. 

The demand for increased size of units and increased 
efficiency of steam turbines has increased the problems 
before builders in an almost incredible degree. Tn jus- 
tice to them it is only fair that patience and forbearance 
he shown them while they are finding materials that will 
serve under these new conditions. 


Physician and Engineer 

Every operating engineer that loves his work can sym- 
pathize with the enthusiasm which led Dr. H. F. Brackett 
of Boston, Mass., who died recently at the ripe old age 
of seventy-five. to hold steam-locomotive engineer’s 
rating on the Boston & Albany Railroad for thirty-eight 
years along with the conduct of a contemporary medical 
practice. This unusual man became interested in steam 
engines as a boy, fired a locomotive when studying medi- 
cine and ultimately was placed in charge of one of the 
“erack” expresses on the Boston-Springfield route. Dur- 
ing the day, while performing his duties as a medical 
man, he made his rounds in the conventional frock coat 
and tall hat. Four o’clock in the afternoon found him 
in the cab of “No. 2212? clad in overalls and jumper, 
hand on the throttle and eyes on the signal bridge. He 
was successful in both callings, was a member of many 
medical societies and long officiated as examining phy- 
sician for the Brotherhood of Locomotive Engineers. 

That a man giving only part time to each of these 
remarkably different occupations could succeed so well car- 
ries a telling lesson to engineers. Natural “bent” was doubt- 
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less his, and that endowment, cultivated by experience, 
enabled him to accomplish much that others could only 
perform after a greater outlay of time and energy. To 
hold his certificate as a first-class engineer for twoscore 
years, he had to “make good” without cessation, and hats 
eff to his accomplishment! . 

To the ordinary worker in the engineering field the 
ereat lesson of such a case is not, however, the achieve- 
inents of a man with a peculiar genius for a given occu- 
pation, but the fact that by doing his work superlatively 
well he met the requirements of no mean profession for 
iwo-fifths of a century. Here is the thought that each one 
of us can take to himself: Upon the quality of our work 
we stand or fall, and the man that gets the desired 
icsults is the one that is in demand, no matter whether 
he follows the routine path or not. Engineers willing to 
put real enthusiasm into their work, quick to respond to 
opportunities to take on broader responsibilities and keen 
for the chance to develop their individual problems along 
original Jines will find their reward. 

We do not know which profession appealed the stronger 
to the doctor-engineer whose earthly tasks are ended, but 
it is a safe guess that he was never more conscious of 
playing a man’s part in the world than when leaning from 
the cab window of old “2217 at the head of his flying 
express or when inspecting the bearings of his engine 
after a record run from the Atlantic to the Connecticut. 
Surely there is no excuse for those whose entire working 
time is given to the problems of steam-power plant oper- 
ation to fall behind in the race for personal advancement 
in the face of an example like this—in a slightly different 
field, to be sure, but none the interesting as a 
specialty in applied steam engineering. 


More Light for Old Plants 


If there is any direction in which the owner of a plant 
onght to be ashamed of undue economies, it ix in station 
illumination. New installations are now getting some- 
thing like consideration in this matter as a rule, but many 
plants are still struggling along, handicapped by woe- 
fully inadequate lighting systems. In a station visited 
recently, a faithful staff is producing a kilowatt-hour at a 
lower rate than in any other of the company’s neighboring 
plants, despite the obstacle of constant gloom in the 
hoiler and engine rooms. The switchboard is in almost 
complete shadow except for a few carbon lamps above the 
instruments, a man almost needs a flashlight to read the 
name-plates of the generators, and the boiler room is 
worse yet. The steam and water gages can barely be read 
without eyestrain, and how the pumps are inspected is 
nothing less than a marvel. Even the table where the 
log sheets are compiled is wretchedly lighted, but the 
plant owner either cares nothing for the eyesight of the 
staff or else the staff is so used to the conditions that the 
thought of a respectful protest has not occurred, 

“Surely there is no excuse except unintentional neglect 
for conditions of which the foregoing are merely typical. 
Men. working in dim light inevitably do less and waste 
time and materials in a way that does not apply under 
normal conditions: and then, too, mistakes in bookkeep- 
ing, typewriting and filing are often due to poor light and 
to evestrain. Many avoidable accidents the power 
plant. as well as in the factory, are the result of poor 
iumination. Proper inspection and maintenance are 
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secured only by extraordinary effort and strain where the 
lighting is poor. It is not necessary for a station to 
become a glaring example of excessive energy consump- 
tion in auxiliary illumination for good conditions to be 
brought about, but there is certainly a vast field for 
improvement in old plants in this direction. Cleanliness. 
pride in the appearance of the equipment, alertness in the 
anticipation of favorable operating conditions and quick- 
ness in the apprehension of trouble—all are facilitated by 
adequate lighting. 

Since the advent of the tungsten lamp, the last sem- 
blance of an excuse for poor illumination has been elim- 
inated, and now that the half-watt gas-filled’ lamp is 
available, the Stygian darkness found in many parts of 
stations even under excellent general management is a 
reproach. It costs very little to properly equip an old 
station with modern lighting facilities, and if these are 
subdivided and provided with pilot lamps. in: localities 
remote from the operating center, the cost of illumination 
hecomes a mere trifle in proportion to its benefits. 


Making Quick Estimates 


The engineer who has sufficient command of. his work 
to be able to make estimates for his superiors in round 
numbers and thereby reach correct and rapid conclusions 
demonstrates the value of “preparedness” of a kind. It 
requires some experience and an exceedingly reliable 
sense of perspective to do this work well, but it is worth 
cultivating. To be able to give the “boss” an outside 
figure for temporary use that will stand the so-called 
“acid test of time,” is to be indeed a master of one’s pro- 
fession. 

To prepare to do this kind of work, one needs to acquire 
an insatiable appetite for cost data and to learn to carry 
in one’s head some of the basic figures of operation, first 
cost and fixed charges. A knowledge of. the slide-rule is 
helpful, though not essential if a man is good at approxi- 
mate calculations by mental arithmetic. 

Without seasoned judgment, it is hazardous to offer 
figures of this kind, for there is always the probability 
that the “boss,” having once received them, will use them 
as final in his later deals and dickers with the board of 
directors, outside manufacturers, competitors and other 
potentates. But often it is entirely possible for an engi- 
neer to prepare a rapid exaggerated cost estimate, mak- 
ing the items round and large enough to be on the safe 
side and thus to at least indicate the possibilities of the 
particular problem in hand. Not all engineers have the 
taste for these rough-and-ready approximations, but the 
man who can handle such work with a sense of proportion 
and with accuracy sufficient to establish the main point: 
in record time is indeed to be envied. 


Preparedness in the plant now means having the refrig- 
erating system in shape to withstand the coming invasion 
of spring and summer just before the retreat of the 
heating system, 

For light the sun may have a rival in the electri 
lamp, but for heat that Bulfalo boiler having two stokers 
with a total of thirty retorts is an aspiring infant. 

After all, Mr. Hy R. Prices is the real teacher of coal- 


pile economy. 
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Renewing Economizer Tubes 


1 have had seven years’ experience with economizers. 
In the Feb. 8 issue of Power Charles H. Bromley has an 
article describing the everyday method of drawing out 
economizer tubes, and in that article he states that the 
drawbar has a projection (lip) which catches one side of 
the bottom end of the tube. If one reads between the 
tines, he will see where the chief trouble arises in taking 
out these tubes. The drawing-out rod catches one side of 


TOOL GRIPS TUBE END IN TWO PLACES 


the bottom of the tube, therefore in drawing the tube it 
has a tendency to turn over in its socket rather than pull 
straight up. 

Mr. Bromley states that care must be taken not to 
catch the header with the lip. It is impossible to catch 
the header with the lip if the width of the lip is the 
same as the thickness of the wall of the tube, and it is 
usually so. 

The way these bottom headers are broken is as fol- 
lows: The bottom ends of the tubes become soft, and the 
lip cannot find a good seat and slips. An inexperienced 
man would keep turning on the nut above, pulling the 
drawing-out bar farther up the wedge, which would 
crack the header. How this can happen may readily be 
een from Fig. 2, page 17-4, of the Feb. 8 issue. 

When T was with the Green Fuel Economizer Co.. 
T had occasion to go to the Cos Cob plant of the New 
Haven railroad. There T saw a tool, a rough sketch of 
which is shown. As shown in Mr. Bromley’s article, the 
ordinary drawing-out rod catches but one side of the tube, 
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while the tool at Cos Cob catches both sides of the tube 
with an inverted wedge between them, thereby giving the 
direct pull necessary to readily start these taper joints 
from their seats. 

In drawing out these tubes with the drawing-out Tod 
it is offen necessary to use an open-end wrench and a long 
piece of pipe for a handle. With the Cos Cob tool a 
person can draw these tubes with an ordinary 18-in. 
monkey wrench, thereby saving considerable hard) work 
and time, 

If the tube that the outside 
row of either of the four sides, it can be broken out with 
the sledge hammer and the joints cut ont with a round- 
nosed cold chisel. 

With the Cos Cob tool the drawing-out rod can be low- 
ered 2 or 3 in. below the bottom of the tube, then the 
inverted wedge can be drawn up until the body of the 
drawing-out rod is hard up against the wall of the tube 
and in that position pulled up against the bottom of the 
tube: in this way there is no chance of the rod slipping 
and breaking the header. 

Fig. 9 of Mr. Bromley’s article shows a tool for lifting 
economizer tubes. While this looks like a good thing, 
the same result can be obtained by taking a %<-in. bolt 
31, in. long with nut, putting it down the tube a short 
distance and making the bolt fast by screwing the nut 
against the wall of the tube. BUTLER. 

Boston, Mass. 


ix to be removed on 


. 


Press Helped the Pamamae 
Pacific Exposition 


Analysis of the influences that combined to make of 
the exposition such an unqualified success has still further 
convinced us that one of the great, vital contributions has 
heen the loval, patriotic and most effective support of the 
press. 

Frankly we admit that in common with the thousands 
of our visitors, we, close to the exposition and responsible 
for it. have marveled at its svmmetrical success—a success 
despite adverse world conditions, unsettled national con- 
ditions, an almost overwhelming conjunction of diflicul- 
ties and handicaps which militated against such a result. 

All Americans should feel gratified that more foreign 
governments participated in this than in any previous 
American exposition, Accepting the invitation extended 
by this Government and respecting American integrity 
and enterprise, they joined us in the effort to make of the 
exposition an international success. American states con- 
tributed public funds with the hope that through their 
participation American institutions might be better under- 
stood. Exhibitors spent vast sums in their efforts to she 
the visitor a decade’s advance in every field of human en- 
deavor. — All nations, individuals 
partners in an undertaking that sought adequately to cele- 
brate a world achievement—the completion of the Panama 
Canal. 


these states, were 
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I feel that I here express the gratitude of all these 
and of all our visitors who through the exposition gained 
a better understanding of life’s finer things and of true 
international fraternity. You aided in all this by the as- 
sistance rendered through Power. No word of ours can 
add to the satisfaction you must feel in having given such 
service in a world work, but desiring to recognize the 
great forces that made the exposition’s success, we want 
to send you at this time our earnest and grateful ac- 
knowledgment. CHas. C. Moore, 

San Francisco, Calif. President. 


ave 


Grouting Under Heavy 
Machinery 


Some time ago there were several articles in Power on 
the subject of grouting under heavy machinery, and 
considerable was said about leveling up, both with iron 
and wood wedges. 

I have often used wedges and walked miles around a 
machine, tapping one after the other of them. After 
the grouting sets, they are sometimes difficult to remove, 
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LEVELING BOLT IN BEDPLATE 


and I do not think they should be left in; while wood 
wedges could be left in without danger, they do not look 
well when the job is finished. 

The suggestion illustrated came to me as a_ happy 
solution of the problem, and I have used it for a number 
of years and want to pass it along. The flange of the 
machine to be set is drilled and tapped in four or six 
places for setscrews or bolts, and a piece of flat iron or 
boiler plate large enough not to bend or crush into the 
foundation is placed under each screw. The machine is 
then easy to level by adjusting the screws as necessary. 
After the grouting has set, the screws can be removed and 
the foundation bolts tightened. The holes are easily 
plugged, and after the machine is painted they will not 
show at all. Most machines have at the bottom of the 
bedplate a flange than can be drilled in the way described. 
For a machine that has no flange, just straight sides, 
angles can be bolted to the side and the same method 
used. The flat pieces of iron are left in, as they cannot 
cause trouble. D. H. Heron. 

Titusville, Penn. 
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Lime Treatment for Oily Belts 


I was interested and benefitted by Mr. Kinder’s letter 
in the issue of Jan. 4, 1916, page 26, regarding the use 
of lime made into a paste on an oily belt. I did not 
quite get the theory, but I did get what to me was more 
important—results. 

The belt on which the lime was tried was 10 in. wide 
by 35 ft. long, running on 8-in. and 36-in. pulleys, and 
was getting too much oil, although I tried in every way 
to prevent it. The first application was positively suc- 
cessful, and I have been able to reduce the distance be- 
tween centers 2 in. and get a better contact than ever 
before. I have tried many belt dressings on this belt 
without success. I was most agreeably surprised by the 
action of the lime. GEORGE DREWRY. 

Brantford, Canada. 


Difficulties of the Erector 


The condition in which many factories allow their 
product to go forth is surprising. At times the details 
of construction are so faulty that the parts do not seem 
designed to go together at all, and occasionally some part 
has to be reconstructed to make the apparatus operative. 
Such experiences naturally give the purchaser a very 
poor opinion of the firm supplying the machinery, but the 
erector comes in for the greater part of the “cussing,” 
although not to blame. 

I do not refer to pieces having defects that could not 
be seen or forgings and castings that had blow-holes and 
other defects carefully filled up with white metal or 
otherwise purposely concealed until the breaking of the 
part made the deception manifest; although, when the 
machinery has to be erected at remote points where sup- 
plies and facilities for making repairs are lacking, these 
things are bad. The trouble a little carelessness in 
shipment makes is almost incredible. Failure to make 
sure that all the parts sent belong to the same engine 
even has involved the most serious consequences, when 
the machinery is for a foreign country and the slightest 
carelessness usually results in a lot of trouble. 

Lest the reader thinks these “kicks” are unfounded, I 
will cite a few cases: 

A multicylinder engine of the vertical inclosed type 
was shipped assembled, but before starting up it was 
carefully gone over and the pistons removed. Every 
ring was broken, some in several places. The extra rings 
shipped with the engine were not sufficient in number to 
replace the broken ones. 

Another engine was shipped entirely dismantled and 
the pistons were found to be ¥% in. too small for the 


cylinders. Errors of this description are decidedly ag- 
gravating. They show gross carelessness on the part of 


the factory, and no amount of explanation will satisfy 
the customer—to him it is too stupid to be tolerated. 

On one job, after frantically telegraphing and finding 
that the sub-base had been forgotten altogether and not 
shipped, the engine was erected without it. 

Twice I received pistons which were secured (?) on 
their rods by riveting the rod over into shallow counter- 
sinks in the pistons, but they worked loose in a short 
time and, if they had not been detected, would have 
caused serious wrecks. One was remedied by deeping the 
countersink and thoroughly riveting down the rod; the 
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other had to have a new piston rod made by a_ local 
machine shop. 

Poppet valves do not always have the central spindle 
guide square with the seat. so that the valves touch at 
only one point; yet in each instance of this kind that I 
have seen, the machines having these defective valves 
had been tested in the shops before shipment. 


After 
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EXAMPLE OF BAD DESIGN IN A PUMP 


a few happenings of this sort one wonders what shop 
tests and inspection amount to anyway. 

One of the most aggravating experiences was with a 
pueumatie displacement pump to be placed at the bottom 
of a 200-ft. well. The valve box was made as shown in 
the illustration. The suction chamber / and the valve 
chambers A were separated by a partition about 6 in. 
wide by % in. thick. The valve plate had no central 
support below and was weakened by the two large valve 
openings. The face of the valve chamber at the parti- 
tion ( was finished slightly lower than the remainder of 
the surface, and there was nothing to seeure the thin 
strip of packing in place, so that when air pressure at 120 
lb. was turned on, this shim of packing disappeared alto- 
gether, and the pump had to be laboriously hoisted to 


the surface after disconnecting a lot of piping. ‘This 
occurred the mountains about 100 miles from the 


nearest town. Only a few small bits of packing suitable 
for pipe joints were at hand, but luckily a piece was found 
long enough for the bridge joint and a little thicker 
than the original gasket. This was cut somewhat wider 
than the thickness of the wall, the ends were securely 
dovetailed into the old joint and the edge of the parti- 
tion, as well as the surface of the plate below, was rough- 
ened with a sharp chisel, after which the new joint was 
carefully inserted and tightened up. The valves were 
found to leak badly and could not be made tight, so 
they had to be replaced by others. 

We sometimes run across instances of gross ignorance 
and stupidity on the part of those who take upon them- 
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example, a cross-compound steam engine was piped up 

in the reverse way so that the steam from the boiler went 

to the low-pressure cylinder first, and when the engine 

was started the receiver exploded. J. PL SroneE, 
Franklin Furnace, N. .J. 


A Flexible Piping Layout 


A certain group of buildings in the suburbs of Wash- 
ington, D. C., is served with water for all purposes from 
the city supply. These buildings, while not tall, are 
several miles from the city pumping station and are 
on an elevation relatively high compared with the main 
part of the city. When plans for supplying these build- 
ings with water were being formulated, the following had 
to be taken into consideration : 


selves the responsibilities of, and pose as, engineers, 


1. The city pressure was ample to always deliver water 
to the first two floors, but to insure a proper supply above 
the second floor some means of boosting would have to 
he emploved., 

2. The booster would be needed only during office 
hours, or from 8 a.m. to 5 p.m., except in case of fire, 
as the upper floors would be vacated at other times. 

3. ‘Two pipe systems—the house line and the fire 
line—would convey water to all parts of the buildings. 
The fire line would supply the fire-hose outlets on each 
floor, and the house line all other requirements. 

t, All water entering the buildings, except that going 
through the tire lines, should be filtered. 

The plan as finally worked out is illustrated in the ac- 


companyving sketch. ‘The house pump is motor-driven. 
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PLAN OF PIPING LAYOUT 
and the fire pump steamedriven: either one can be used 
to increase the pressure on either line. Ordinarily the 
fire line is open te city pressure. In case of fire it isa 
simple matter to open or close the necessary valves and 
produce the required amount of pressure in the line and 


little time is required to do it, 
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The water enters the buildings through a meter, and 
a branch goes to the filters, from which it is conducted 
to a storage tank elevated above the pump inlets. An- 
other storage tank is in the sub-basement under the 
pumps and is supplied with water directly from the city 
supply. The height of water in both tanks is controlled 
by float valves. The latter tank is used as a storage for 
water to be used in case of fire and for boiler-feed pur- 
poses whenever the city pressure is suddenly cut off, which 
sometimes, though not often, happens. 

A study of the sketch will show that the system is very 
flexible. An important feature is the line that by passes 
the filtered-water tank and the house pump. There is a 
check valve in this line, as shown. No matter which 
pump is being used on the house line, when it is shut 
down, the water from the filters automatically opens this 
valve and is bypassed around the tank and pump to the 
house line. When the pump is again started to provide 
water for the upper floors, the pressure closes the check 
valve and the water from the filters goes through the 
pump. The air tanks between the pumps and distribut- 
ing lines serve the same purpose as the air chamber on 
a pump; that is, they cushion the water as it comes from 
the pumps. H. G. Gipson, 

Washington, D. C. 


Utilizing Digester Waste Heat 


The illustration shows a plant for utilizing waste heat 
that has few points of similarity to any other now existing. 
It was designed to make use of the waste heat from a 
digester in a chemical plant and is so arranged that it is 
almost automatic in its action. 

In the illustration A is the digester, B its cooling or 
water jacket, ( the cooling-water supply main, ) the hot- 
water outlet pipe, R a cooler and heater combined, / 
the outlet for 2, F a water pump, G a feed pipe from 
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WATER CIRCUITS 
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RAM OF THE 
the pump to the hot-water storage tank //, and 7, is the 
outlet pipe from //. The operation of this part of the 
system is as follows: Cold water enters the jacket 2. 
is heated and passes out through pipe D to cooler I’. 
flowing through tubes A’, thence through the pump F’ to 
the reservoir //, furnishing all the hot water required in 
the plant. 

In passing through the tubes A, the hot water heats 
the other water in the section L of the cooler and heater, 
causing it to flow through the piping and radiators S in 
winter and through the outside cooling coils Z in summer. 


Indianapolis, Ind. F. B. Hays. 


POWER 


Vol. 43, No. 11 


Lubricating-Oil Supply System 


The illustration shows a rather neat idea for filling the 
lubricators on the engine and other units in a power 
plant. 

The plant where the device is in operation contains a 
Corliss-driven ice machine, several steam pumps and 
« small air compressor for circulating air in the ice tanks. 
The engineer in charge experienced the usual bother in 
filling the numerous sight-feed lubricators and at last hit 
upon an idea whereby they could all be filled from a 
central point. A piece of large-sized cast-iron pipe was 
cut to the required length and capped at both ends. This 
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LUBRICATION PIPING SYSTEM 


was suitably mounted in a vertical position in the base- 
ment, so that its upper end projected the length of the 
cap above the floor. 

The upper cap was tapped for a 114-in. pipe and the 
lower end for 4 in. Into the upper opening was screwed 
a short nipple and tee, the upper opening in the latter 
serving as the filling plug. Into the side opening of the 
tee was screwed a reducing bushing from which a 14-in. 
pipe connected through a globe valve with the line from 
the air compressor to the ice tank. The lower opening 
of the oil reservoir was connected to a 14-in. pipe which 

ran vertically through the floor, and suitable leads ran 
to the lubricators on the main engine, pumps and air 
compressor. 

Valves were placed in this pipe at each lubricator. In 
practice the valve in the air pipe is left open to maintain 
a pressure on the oil sufficient to force it to all the lubri- 
cators. When a lubricator needs filling, it is only neces- 
sary to open its drain cock and then the valve in the oil- 
supply pipe, and there will be no waste of oil. The level 
of oil in the reservoir is determined by lowering a stick 
into it, but a gage-glass could have been placed on the 
side and would no doubt be more convenient, as it would 
save taking out the filling plug and would have added but 
little to the cost. 


Washington, D. C. Hvueu G. 
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Unusual Commutator Trouble 


Commutator troubles which develop in new direct- 
current machines, are frequently due to some simple 
oversight, such as incorrect setting of the brushes, wrong 
connections of the windings, short-circuits in external 
conductors or overload ; to these may be added mechanical 
injury to the commutator or brush-rigging. The minor 
troubles are easily traced and do not often cause serious 
damage. 

A commutator trouble resulting from causes different 
from any just mentioned was experienced some time ago 
in connection with a 200-kw. 250-volt 6-pole engine-type 
generator. After this unit had been in operation four or 
five days, carrying loads varying from 30 to 75 per cent. 
of full load, the commutator began to show signs of dis- 
tress. First, several sections gradually assumed a heavy 
brown color, with slight sparking at the brushes; this 
color then became more pronounced, finally changing to 
a heavy black. Also, the commutator became rough, 
producing vicious sparking at the brushes. All of this 
developed within a few days after the first signs of dis- 
coloring were noticed. During this time the engineer had 
endeavored to remedy the trouble by resetting and spacing 
the brushes and sandpapering the commutator. This, 
however, failed to do any good. 

The trouble was then reported to an electrical concern 
having a repair shop, and an armature winder was sent 
to inspect the machine. After making an examination, 
this man decided that the proper and logical thing to do 
was the turn down the commutator, fit the brushes care- 
fully and place them in their proper position with regard 
to the neutral axis. This was done, but in a few days the 
same trouble was again experienced; this time, however, 
it seemed more serious. 

The engineer then notified the local office of the manu- 
facturer, who sent a representative. Like the other me- 
chanic, he at once assumed the difficulty was due to poor 
brush setting or something of that nature, but after the 
engineer had told of the previous efforts to remedy the 
trouble, it was decided to give the machine a more thor- 
ough inspection, especially at the commutator and about 
the brush-rigging with the generator at rest. 

The peculiar shape and shading of the colored sections 
was especially noticeable. The blackening seemed to have 
first developed at three equidistant points and then gradu- 
ally spread in one direction until each of the sections so 
a‘Tected covered practically one-sixth the circumference 
of the commutator. The aiternate sections were bright 
and clean. Thus, by counting around the commutator, 
there were three blackened sections and three bright ones, 
there being one section of each per pair of poles. The 
discoloring and burning seemed to spread rapidly, and it 
is quite likely the entire surface of the commutator would 
have become more or less affected if the generator had 
continued in operation for any considerable time. 

The trouble was finally found to be due to poor contacts 
hetween the brush-holder arms and the cables, or bus- 
rings, connecting the arms of like polarity. In this par- 
ticular line of generators, the brush-holders are carried 
on studs supported from the brush-shifting ring by cast- 
iron arms which are insulated froin the shifting ring by 
rubber and mica washers and wooden bushings. Connec- 
tion between the brush-holder arm and bus-ring, or cable, 
is made by bolting a brass casting to the rear side of the 
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arm, the latter being machined to make good contact with 
the casting: the casting is in turn clamped over the bus- 
ring. The bolt holding the casting against the brush 
arm passes through the arm and screws directly into the 
casting, a heavy brass washer being fitted to the bolt on 
the front side of the arm. This construction insures good 
contact on both sides of the brush-holder arm if the bolt 
is set up tight, as it should be. Ordinarily the brush- 
holder arms are assembled on the brush-shifting ring at the 
factory, but the ring is shipped in two sections. The 
bus-rings, or cables, must be assembled on the machine 
when it is erected, because it is impossible to do this 
before shipment. 

In this particular instance, when erecting the genera- 
tor, the bolts holding the brass castings against the 
brush-holder arms were not carefully tightened, neither 
were the arms properly cleaned to insure good contact. 
This condition of the contacts introduced a high-resistance 
path between the brushes and the bus-ring. When the 
load was placed on the machine, it undoubtedly made an 
unequal division of current between the three brush- 
holders of like polarity, all of which are connected in 
parallel through the medium of the rings. These loose 
contacts were found on two arms. On one of them the 
surface on the front side was pitted and blackened and 
the brass washer in contact with it was badly burned. 
The other arm was burned and discolored in about the 
same manner, but not to such an extent. 

All of the contact surfaces were carefully cleaned and 
the bolts tightened. ‘Then the commutator was slightly 
turned down again and the brushes properly adjusted and 
fitted to the commutator. Since that time the machine 
has been operating satisfactorily; in fact, the brushes 
have not been changed for quite a few months, but the 
commutator has been given a little sandpapering from 
time to time. 

This incident not only illustrates a peculiar commutator 
trouble, but also points out the false economy that is prae- 
ticed in some industrial establishments. ‘The machine in 
question cost approximately $2,500 delivered at its des- 
tination. Before the contract for the set was let, the 
owner of the plant and his engineer were very careful to 
investigate the details of the different equipments offered, 
but when it came to erecting the set, the engineer hired a 
man who was not at all familiar with apparatus of this 
kind, although he was a good wireman. As a result, this 
trouble occurred and not only caused considerable ex- 
pense, but also somewhat lessened the ultimate life of 
the commutator, owing to the necessity of turning it 
down twice, GEORGE A, SCHNEIDER. 

San Francisco, Calif, 

Safety First for Power Plants 


It has become a fad to talk “Safety First” in many of 
the activities of modern life, especially in) mechanical 
lines, and in many instances it has been overworked. 
Although it is possible to so place mechanical safeguards 
about machines as to protect careless persons from 
accident, those intended safeguards often make the 
operation more dangerous than it was before. 

Is it not better to eliminate the careless ones from the 
vicinity of the danger and give the machines into the care 
of those whore ability will secure safe results, rather than 
surround appliances with safety devices which, while they 
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protect the ignorant or careless workman or bystander, 
make the legitimate work more dangerous ? 

An example is a small power plant devoloping about 
200 horsepower divided between two vertical simple 
engines direct-connected to small dynamos and a simple 
horizontal engine for driving a small machine shop, 
helt-connected to an overhead lineshaft. addition 
were two center-crank steam-driven air compressors with 
overhung flywheels on each end of the shaft, set up 
temporarily to supply air for contractors’? use. ALL the 
machines were of common standard types, safe enough 
until the advent of the safety-first: state inspectors. 

The vertical engines had splash lubrication of the crank 
and crosshead, so that all moving parts except the 
ywheel were incased by the manufacturer. When they 
were installed, a heavy pipe railing with horizontal rails 
hot over 12 in. apart and covering the flywheel on all 
sides had been bolted securely to the floor. The inspector 
caused a heavy wire screen to be placed over this railing 
to amplify a protection already sufficient to guard against 
accidental contact with moving parts. 

The air compressors were incased in a heavy steel-wire 
screen cage, rectangular in section, high enough to reach 
above the flywheels (some 6 ft.) and extending back to 
the steam and air cvlinders, which were in tandem. This 
box of screen wire covered the compressor on three sides, 
making it impossible to get at the main shaft. To 
eliminate this defect, a door had been cut through at 
ebout the middle of the shaft, between the thywheels. so 
that an oiler could get in to attend to his work, but the 
clearance between the machine frame and that of the 
screen Was so limited as to render the conditions far 
worse than before. 

In the event of a hot bearing there was no recourse 
but to shut down the machine, put 25 men dependent 
on its output out of work, dismantle the frame screen 
wnd then proceed to repair damages. Any attempt to 
cool down a hot bearing while running, and so keep the 
men emploved, was impossible because of the inaccess- 
ibility of the mainshaft bearings: and all other moving 
parts crossheads, eccentrics and rods were equally out of 
reach. ‘The protection prevented an ignorant person who 
had no business to be around the machine from getting 
hurt, but made it dangerous for normal operation, and 
spoiled all chances of keeping the unit in service if a 
hothox or other slight derangement developed. 

For the horizontal simple engine belt-connected to the 
lineshaft, the new svstem had done its worst. Not only 
had the 6-in. main belt been caged in, with its pulley, to 
a height of seven feet or more from the floor, with the 
irrepressible ever-present screen of wire, but even the 
114-in. governor belt had been put in another cage that 
covered it and both pulleys. ‘The clearance from the 
helt and the pulleys did not exceed an inch at any point, 
wnd the contrivance was rigidly bolted to the frame. so 
that considerable labor would be required to dismantle 
it should occasion arise. Tere was certainly the height 
of absurdity. Tf any belt requires inspection and to be 
auickly accessible for repairs or replacement, it is a 
vovernor belt, vet this one had been made so inaccessible 
as to furnish every incentive to even ordinarily 
careful man to “let it go™ once too often, 

It would seem that it would be much better to apply 
the safety-first plan little more sanely and employ 
reasonably eilicient men te handle the machines. 
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The company operating this plant was notorious fo: 
its attempt to get all its work done by low-class cheap 
labor. No one can protect a fool in his folly, and the 
same thing is true in only a slightly less degree of an 
ignorant man. 

T have no quarrel with safety for workmen and have 
followed the heavy machine erection game in all sorts 
of situations for some ten years without serious injury. 
I have also worked on jobs where, every day for 21 days 
in succession, a man was killed and T dowt like it. But 
I believe in the development of safety somewhat through 
the human element and not through the total neglect 
of that element and the attempted substitution of strictly 
mechanical preventives, especially when applied by men 
that do not thoroughly understand their business. 

Worcester, Mass. IL. B. MeDrrnip. 
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iextending Drilled-Well Casing 


I had occasion to change the pump suction in a drilled 
well, from fin. inside of the casing to 6-in, pipe—the 
full size of the well. The well was started with a 10. 
in. casing, Which was driven down as far as it would go. 


g. 
then a 74%-in. was driven inside, leaving its top about 


ry 
FIG. 1. ORIGINAL FIG. 2. CASING 
CONDITIONS EXTENDED 


ft. below ground. Inside of the 714-in. pipe a 6-in, 
was driven, the top of which was about 15 ft. below 
ground, with no coupling on it. 

After finding out these conditions, T cut a G-in. pipe 
the right length to reach to the top of the 6-in. pipe 
already in the ground, rolled a strip of thin sheet iron 
2 in, wide into a evlinder that would fit tight inside 
of the pipe and cut a leather gasket to fit over this and 
come against the end of the pipe. The outside diameter 
of the gasket was 1, in. larger than the pipe. After 
packing the space between the 714-in. and the 10-in. 
casing practically tight, I lowered the 6-in. pipe inte 
place. with the leather gasket to form a joint between 
the two pipe ends at A, then filled the space between the 
two casings with portland cement and sand in equal parts. 
This has been in use nearly two years and has given 
no trouble, F. M. Bexgamin. 

St. Cloud, Fla. 
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Testing Pressure Gages in 
Refrigerating Plant 


Mr. Baker’s statement in the Feb. 8 issue of Power, in 
his comment on Mr. Robertson’s article in the Oct. 26 
issue, that air in the refrigeration system affects the 
pressure-temperature relation of ammonia is misleading. 

If Mr. Baker means that air in the system changes the 
condenser pressure and consequently the boiling point 
for a given condenser surface and amount of cooling 
water, he is correct. If he means to say that it changes 
the boiling point for a given condenser pressure, he is 
mistaken. Air in the condenser raises the pressure and 
consequently the boiling point, because the air displaces 
some of the ammonia gas, reducing the condensing sur- 
face; consequently, with a given quantity of gas delivered 
to the condenser per minute and a given amount of con- 
densing water, the temperature and pressure must rise 
until the increased temperature difference makes up for 
the reduced condensing surface. Air does not change 
the relation of the pressure to the boiling point. 

Ammonia and air in the condenser do not combine; 
they simply mix. If the condenser is shut off and allowed 
to stand with the water running over it, the whole con- 
denser will in time come to the temperature of the water. 
The air and ammonia gas will separate into different 
strata, forming separate bodies. The body of ammonia 
gas, being at the temperature of the water, will maintain 
a pressure in the condenser corresponding to this tem- 
perature. If, now, more air is pumped into the con- 
denser, the pressure and with it the gas temperature will 
rise, and immediately some of the gas condenses and will 
continue to do so until the temperature comes back to 
that of the water, when equilibrium will be restored. If 
sufficient air is thus pumped into the condenser, all the 
ammonia gas will be condensed. After all the gas is 
condensed, the pressure and temperature will not be pro- 
portional and it is possible to put pressure enough on the 
condenser to blow it up and still have a temperature equal 
to that of the cooling water. 

The steam condenser offers a good analogy of the action 
of the ammonia condenser. Everyone that has had occa- 
sion to take pressure and temperature readings of the 
exhaust steam going into a condenser knows that, no 
inatter how low the vacuum due to air leaks, the relation 
of pressure and temperature will be the same as if there 
was no air in the steam. As an illustration, at one time 
we had a bad air leak in the condensing system. Before 
this the records show 25 in. vacuum and a steam tempera- 
ture of 126 deg. F. After the leak started, we had 18 in. 
vacuum and a steam temperature of 170 deg., both of 
which correspond with the steam tables, although the leak 
let considerable air in with the steam. 

| refer Mr. Baker to Professor Goodenough’s latest 
hook on steam and ammonia tables where, on page 86, 
a table of mixtures of air and saturated water vapor is 
given. This gives the temperatures and corresponding 
pressures the same as for the steam tables. 

We have another illustration of this principle in the 
absorption system. When the gas leaves the generator, it 
is a mixture of water vapor and ammonia gas. While 
passing through the rectifier the water vapor, having a 
higher boiling point for the same pressure than the 
ammonia, condenses and returns to the generator. If too 
much water is run over the rectifier, so that the mixture 
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is cooled to the saturation temperature of the ammonia 
gas for the pressure under which the machine is operat- 
ing, some of the gas is condensed and returns to the 
generator. For this reason the gas leaving the rectifier 
is kept at a temperature well above the saturation point. 
There is only one condition under which Mr. Robert- 
son’s test will not give correct results. If it is attempted 
while the condenser is under operation, the gas entering 
the condenser is generally superheated and remains so for 
one or more pipes down. But, as Mr. Robertson stated 
that the compressor must be shut down long enough for 
the condenser to assume the temperature of the cooling 
water, this will not enter into the question. 
Chicago, Ll. Tuomas Tuurston. 
Standardization of Power-Plant 
Operating Costs 


Mr. Polakov’s paper, reprinted in the Feb. 15 issue, is of 
special interest to me, as L was with the plant that he 
mentions during the time of the tests applying to Fig. 1. 
Unless one understands the particular features of this 
plant, he is inclined to take issue with Mr. Polakov, as 
did Mr. Stott and others, on the data given—in fact, 
with his paper on the whole. However, from my point 
of view, Mr. Polakov has only indicated how the average 
manager of a plant can study actual performances through 
a method of standardization in his own particular plant. 
In this he does not offer a cure for all plants, but offers, 
for example, three particular plants in which he has 
made exhaustive studies; and the plan can be followed in 
any plant if applied through careful study of that plant. 

In setting a standard of plant-operating costs, most 
managements are inclined to select several modern plants 
showing exceptionally low costs of operation, and from 
them to strike an average minimum of costs for their own 
plants, which invariably are not of the most modern con- 
struction and not built for modern economies. They 
therefore expect from their plants economies which can- 
not be had. 

The plant referred to by Mr. Polakov as relating to Fig. 
1 has exceptional chances for showing very low costs of 
operation: It does not have the burden of pumping 
circulating water for the surface condensers, as this is 
taken by gravity from the dam or hydro annex ; the hydro 
end of the plant consists of four 500-kw. water-power 
units, which can be so regulated 70 per cent. of the 
time as to give the steam plant a load factor of 95 per 
cent. or even greater during the daylight hours; the 
overhead costs and burdens are proportionally shouldered 
by the hydro and steam plant, both being under the same 
roof and supervision ; and the plant is near the coal region, 
which means low freight rates. 

From the foregoing it is apparent that average condi- 
tions of plant standardization cannot be depended upon 
in modern practice, and therefore it is not fair to use them 
in setting the standard for the plant engineer to follow. 

Each individual plant must be in a class by itself, and 
its standard can be set only by careful study of each 
case, setting forth an average computed by a competent 
engineer only after a series of exhaustive tests. 

Wonderful economies can be shown under such studies 
where the efficiency and operating engineer can be given 
unlimited authority to proceed with the investments neces- 
sary to bring about a standard practice in the operation 
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of the plant, and the education of the employees to comply 
with such practice. 

In approaching such a proposition, the efficiency engi- 
neer and operating engineer must work hand in hand. 
It is folly to allow the former to step in and assume re- 
sponsibilitics with unlimited power over the head of the 
operating engineer, for it generally means complete fail- 
ure to accomplish the required results and secure the co- 
operation of the emplovees. 

The average efficiency engineer invariably ready 
to show marked results in saving in a plant. regardless 
of service, or even at the expense of the service, while 
the operating engineer must look forward to both economy 
and service. TH. B. Soper. 

Shelburne Falls, Mass. 


Calculations Show Air Leaks 
im Condenser 


The following is intended for operating engineers that 
do not know how to determine the pressure in the con- 
denser. Atmospheric pressure taken on an average to 
be Ib. per sq.in. will support a column of mereury 
30 in. high. Therefore if the barometer stands at 30 In, 
and the merceury-column vacuum gage attached to the 
condenser reads 28 in, the atmospheric pressure will be 
30 O19. or Tb. per the pressure in the con- 
denser in inches of mercury will be 30— 28 = 2 in. and 
in pounds, xy = 0.98. 

In checking the performance of a surface condenser, 
readings of barometer, mercury column and thermome- 
ters on the discharge water and condensate pipes should. 
if possible, be taken simultaneously, particularly if the 
load fluctuates. The difference between barometer and 
mereury-column indications is the absolute pressure in 
the condenser in inches of mercury. For full-load condi- 
tions the pressure corresponding to the condensate tem- 
perature in the accompanying table of temperatures and 
pressures for water vapor should not be more than from 
0.2 to 0.6 in. lower than the absolute pressure in the con- 
denser. A greater difference denotes air leakage or im- 
proper operation of the dry-vacuum pump. Tf the usual 
amount of -ooling water is used. a difference of more 
than 10 deg. between condensate and discharge water 
An insuflicient supply of cir- 
culating water will be shown by an unduly great tempera- 
ture difference between intake and discharge water. 


denotes a dirty condenser. 


TEMPERATURES AND PRESSURES FOR WATER VAPOR* 


Temp. Absolute Temp. Absolute Temp. Absolute 


Temp. Absolute 
Conden- Pressure, Conden- Pressure, Conden- Pressure, 


Conden- Pressure, 


sate, Inches of sate Inches of — sate, nehes of — sate, Inches of 
Deg. F. Mereury Deg. Mercury Deg. Mereury Deg. F. Mercury 
32 0. 449 1.024 104 2.162 
33 57 0466 sl 1.0458 105 2.227 
0 oS 0.483 1.093 106 2.204 
RA 0 83 1.129 107 2.3653 
0 O.519 St 1.166 108 2.433 
37 0 61 537 1.208 109 2.506 
0 0.556 SO 1.243 110 2.577 
0 63 S7 1.283 111 2.655 
10 0 (4 0.506 SS 1.324 112 2.7338 
11 0 65 0.617 so 1.361 118 2.810 
42 0.640 oO 1.411 114 2.892 
0.2 G7 0. 662 1.456 115 2.977 
tt 0.2 0.685 Q2 1.502 116 3.061 
oo 0.709 1.548 117 3.150 
70 0.734 Of 1.598 11S 3.240 
7 71 0.759 1 48 119 3.330 
is 72 0.785 1.699 120 3.427 
0.: 73 0.812 1.751 121 3.423 
7A 0.839 OS 1.807 122 3.624 
res) 0.868 a9 1.S62 123 3.724 
52 0.: 76 0.897 1oo 1.918 124 3.827 
53 0. 77 0.9258 101 1.978 125 3.933 
54 0.418 7s 0.959 102 2. 046 126 4.048 
55 0.454 79 0.991 103 2.099 127 4.153 


* Table from Instruction Book, WM 102, of the Westinghouse Machine Co. 
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At atmospheric pressure (30 in. barometer) water boils 
at 212 deg. FL; reducing the pressure reduces the tem- 
perature at which it boils. As the air pump reduces the 
pressure in the condenser, the water present become> 
vapor, Which tends to increase the condenser pressure. 
Knowing the temperature of the condensate, the absolute 
pressure in inches of mercury at which it would boil can 
he ascertained. Adding to the vacuum in the. condenser 
the pressure due to the temperature of the condensate 
should give the barometer reading. + 

For example: Temperature of condensate = 100 deg. 
F., vacuum by mercury column = 27.8 in. Referring 
to the table, 100 deg. condensate temperature corre- 
sponds to 1.918 in. of mercury, and 1.918 + 27.8 = 
29.718 in., which should be the barometer reading. If 
the barometer is higher than indicated by the pressure 
corresponding to the temperature of the condensate plus 
the vacuum, there is an air leak in the condenser or parts 
of the system subjected to vacuum. 


“aston, Penn. Henry B. SMITH. 


| While it is excellent to be able to check the condenser 
performance by calculations, the more simple and even 
hetter way for the watch engineer is to enter the load, 
vacuum, time and temperatures of the inlet water and 
outlet water: as many more temperatures may be noted 
as desired, but these are the most important. Taking 
these readings every half-hour will enable the operator to 
readily discover that air leaks, dirt or decreased water- 
supply exists. Taking the readings every half-hour, he is 
itkely to discover any trouble-making condition before it 
ha made much progress. 

A study of the log sheet here shown illustrates its 
usefulness, At 7 o’clock the load was the same as at 6:30 
and the temperature of the inlet water was the same, but 
the outlet water was 6 deg. higher and the vacuum had 
dropped OF in, Investigation showed that the strainer 
was partly clogged. decreasing the water supply. At s 
o'clock, after an increase in load, there was a drop of 0.6 
in. Vacuum. 

CONDENSER LOG, CONDENSER NO. 3. 


DATE, JULY 13, 1911 


Air 
Pump Hot- 
Hour, Vac- Inlet Outlet Rear Steam Dis- Well 
P. M. uum Kw. Water Water Head Inlet charge Line Remarks 
6:30 2284 900 ta 82 73 90 So 89 
7:00 28.0 900 72 SS 75 9S 97 97 Strainer partly 
clogged 
7:30 28.4 1,160 72 82 73 90 so 
8:00 27.8 1,960 72 96 77 101 100 100 Insufficient cir- 
culating wa- 
ter 
28.3 2,260 72 S83 73 92 91 91 
9:00 28.4 2,030 72 7s 72 90 89 89 Too mueh cir- 
culating water 
9:30 279 1,860 72 x2 73 101 100 100 Leak at glands 
plunger rods 
of air pump 
10:00 28.4 1,860 73 92 90 90 
10:30 28.4 1,800 72 Sl 73 91 91 
11:00 28.4 1,800 72 73 91 


An increase of 24 deg. in the cooling water shows that 
the steam to be condensed is too great for the amount of 
cooling water supplied. The next reading shows that 
the condition has been corrected. At 9 o’clock there is 
but 6 deg. difference between the inlet and outlet water. 
which shows that more water than necessary is passing 
through the condenser, At 9:30, with the usual 10 deg. 
difference between inlet and outlet water and with a 
drop in load, the vacuum fell considerably. One con- 
«ludes immediately that air is getting in somewhere, and 
the glands of the pumps are the most likely places.— 
Editor. ] 
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Inquiries of General Interest 


Effect of Inside Lap-—How does the addition of inside lap 
to the valve of an engine affect its operation? J. L. 

Addition of inside lap causes the exhaust to open later 
and to close earlier, with more compression and greater cush- 
ioning effect of the exhaust. 


Advantages of Poppet Valves—Whhat are the advantages of 
poppet valves over Corliss and other types of slide valves? 
G. N. 
The main advantages of poppet valves are that they have 
no wear from movement on their seats, and requiring no 
lubrication, they are better adapted to the use of superheated 
steam. 


Covering Discharge Line From Ammonia Compressor— 
Does it make any difference in the cconomy of operation of a 
refrigeration plant whether or not the discharge line from 
the compressor to the condenser is covered with a nonconduct- 
ing material? C. 

The temperature of the air surrounding the discharge line 
is lower than that of the gas discharged from the compressor, 
and it is of greater benetit to leave the line uncovered. 


Action of Atmosphere in Operation of Pump—\\ hit differ- 
ence, if any, has the unbalanced atmospheric pressure on the 
operation of a pump? Ss. D. 

When the pressure in the pump eylinder is reduced by 
displacement of the piston, any unbalanced pressure of the 
atmosphere forces the suction water into the suction pipe 
and pump eylinder to a height which, combined with the 
frictional resistance, the required for opening the 
pump valves and the pressure remaining in the pump cylinder, 
will balance the pressure of the atmosphere. 


pressure 


Coal Required for Stated Efticieney—If an engine utilizes 
7 per cent. of the heat of coal containing 13,500 B.t.u. per 
pound, how many pounds of coal will be required per hour to 
develop 40 hp.? 

One B.t.u. is equivalent to 778 ft.-lb.. and one horsepower 
is equivalent to the transformation of heat into work at the 
rate of 33,000 Tis = 42.416 B.t.u. per minute, or 42.416 X 
60 = 2,544.96 B.t.u. per hour. If a pound of the coal contains 
13,500 B.t.u. and 7 per cent. of the heat in the coal is utilized 
in the development of power, then 40 hp. would require 
2,544.96 x 40 + 13,500 x 0.07 = 107.72 Ib. of coal per hour. 


Brake Horsepower Required to Replace Motor—If the cfli- 
cieney of a direct-connected fan motor is 90 per cent. and the 
electrical input is 100 amp. at 220 volts, what number of 
brake horsepower would be required of an engine for driving 
the fan? R. 0. 

Assuming that the electrical input is measured at the 
motor and is exclusive of line losses, the brake horsepower 
developed by the motor and required to be delivered by the 
engine to the fan would be (220 « 100 & 0.90) 1%. = 
26.54 b.hp. The additional power that would have to be 
developed by the engine to deliver this power to the fan would 
depend on the loss sustained in transmission of the power 
from the engine to the fanshaft. 


Superheated Steam Required for Heating Oil—Nevlecting 
losses by radiation. how many pounds of steam at a pressure 
of 140 lb. gage, superheated 164 deg. F.. would be required to 
raise the temperature of 10,000 1b. of oil from 220 deg. F. to 
375 dew. F., the specific heat of the oil being 0.7? 

W. 

The oil having a specific heat of 0.7, then to raise 10,000 
Ib, of the oil] from 220 deg. F. to 875 deg. F. would require 
10,000 (375 — 220) 0.7 1,085,000 B.t.u. From the steam 
tables the total heat of a pound of steam at 140 1b. gage, or 


155 1h. absolute, superheated 160 deg. F. is 1,281 B.t.u. and 
superheated 170 deg. F.. is 1,286 interpolation, the 
total heat for 164 deg. F. superheat would be 1,283 B.t.u. The 


steam would have to be discharged at or above 375 deg. F., 
and to make the process continuous the discharge would have 
to take place with some drop in pressure. The lowest pres- 
sure would be 145 Ib. absolute or about 130 Ib. gage pres- 
sure, at which pressure the temperature 375 deg. F. corre- 
sponds to about 19 deg. superheat, and the total heat per 
pound of the steam would be about 1,205 B.t.u. Under these 
conditions each pound of steam would lose 1,283 — 1,205 = 7§ 


.tu., and for raising the temperature of the oil to 875 dew. 
I, 1,085,000 + 7S 13,910 lb. of steam would be required 


Kffect of Placing Reducing Valve in Steam Line—W hit 
effect, if any, would there be from placing a pressure-reducing 
Valve in a supply line to steam cookers to reduce the steam 
pressure from 90 to 40 Ib. per sq.in.? 

A pressure-reducing valve would have the effect of curtail- 
ing the maximum amount of steam that could be delivered to 
the steam cookers, and although the steam would be super- 
heated for the reduced pressure, the temperature would be 
reduced below that at 90 lb. pressure, in consequence of which 
there would be less loss from radiation beyond the point in 
the line where the reducing valve was inserted. The effect on 
the operation of the cookers would be that for the 
pressure of steam carried in them there would be a lower 
temperature, requiring longer time for the processes, though 
substantially the same amount of steam would be required. 


same 


Relative Advantages of Bended and Flared Tube Knds— 
What are the relative advantages of beaded and of flared tube 
ends for fire-tube boilers? ss 

When the tube ends are beaded, the action of the fire on 
the tube ends and the tube joint with the tube sheet is less 
severe than when the tubes are simply flared. The operation 
of beading is likely to produce granulation of the tube mate- 
rial and thereby reduce the holding power below that ©! 
tube ends that are only flared, but when beading is carefull: 
performed on metal of good ductility, the holding powers of 
beaded and flared tube ends are about the same. One advan- 
tage of beaded ends is that the appearance of the tube ends 
reveals the probable quality of the material and amount © 
hold the tube has on the flue shect and a disadvantage is th: 
greater difficulty in reéxpanding a tube end tight against th 
tube sheet for stopping a leak that has developed from use oi 
the boiler. 


Bursting a Closed Tank by Expansion of Water—A clos! 
tank 24 in. diameter by 8 ft. long is provided with a steam 
coil for heating water. The shell of the tank is 4-in. steel 
of 55,000 lb. tensile strength, and the efficiency of the lonyi- 
tudinal joint is 70 per cent. If the tank is filled with water at 
212 deg. F. and all inlets and outlets for the water are close, 
to what temperature could the water be raised before failure 
of the longitudinal joint of the tank? H. P. 

When a eylindrical tank is subjected to a bursting pres- 

sure, it tends to assume a spherical form of greater capacity. 
In the case of a riveted cylindrical tank an increase of in- 
ternal pressure is accompanied by an increase in the dimen- 
sions of the tank due to elasticity of the material and slip 
of the riveted joints. An increase of temperature of the con- 
tents would result in some expansion of the material and :in 
increase of cubical contents, and if equipped with a heating 
coil, the volume probably would also be affected by a change 
of volume of the coil. Having a riveted tank of the size and 
of the strength of longitudinal joint stated in the question, 
the joint would fail for a pressure of (1% & 55,000 & 0.70) 
12 = 802 Ib. per sq.in. With a riveted tank of ordinary eon- 
struction the deformation and changes of dimensions that 
would accompany an increase of pressure could not be pre- 
dicted, and therefore the increase of temperature required of 
the initial water to expand it to the volume and pressure re- 
quired to produce rupture would be indeterminate. Assuming 
that there would be no increase of volume, the bursting pres- 
sure would be reached when from compressibility of the wa 
ter the volume that would be assumed by expansion could Ine 
restored to the initial volume by a pressure equal to the 
pressure at which the tank would rupture. At 212 deg. F. 
water expands about 0.00046 of its volume per degree rise 
of temperature, and the compressibility of water is 
0.000003 per square inch increase of pressure. Expansion oe 
degree increase of temperature therefore would equal 
pression of volume due to a pressure of 0.00016 O.N00905 
= 153.8 Ib. per sq.in.,, and if there were no increase of volume, 
the rupturing pressure of 802 Ib. per sq.in. would be reached 
for 802 + 153.5 = 5.2 deg. F. increase of temperature. 
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[Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the communi- 
cations and for the inquiries to receive attention.—Fditor.] 
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Municipal Electrics 
‘estern Ce 


POWER 


Vol. 43, No. 11 


By A. G. CurRisTIEe 


SYNOPSIS—The factors contributing to success- 
ful municipal ownership and operation of electrical 
plants in Western Canada, a brief survey of their 
equipments and itemized production costs. 


Politicians of a socialist turn of mind have vigorously 
demanded the municipal ownership of our public utilities. 
Corporation interests have fought this proposition with equal 
vigor. The former look to municipal ownership as the “cure- 
all’ of some real and some imaginary privileges and abuses. 
The corporation advocates, on the other hand, point out that 
the records of the greater number of municipally owned 
utilities show: (1) That the plants are not kept modern and 
uptodate, which results in indifferent service; (2) that rates 
are high; (3) that the finances are poorly managed, and often 
the books are so kept to cover up losses in the operation of 
the utility made up by general taxation; (4) that the organ- 
ization and management is of a poor character and produces 
inefficient results; and (5) that politics is usually a factor 
in both organization and operation. 

In the course of the discussions on this subject almost 
every municipal plant in the United States has been scru- 
tinized and its failings and mistakes have been laid bare. 
However, in fairness to the municipal plants, it should be 
pointed out that the corporations have also made mistakes 
and have abused privileges and even played politics in times 
past before the days of public-utility commissions. 

Under such circumstances it was felt that a careful and 
critical study of the municipal utilities of the new cities of 
western Canada might produce some facts that would mate- 
rially help toward a definite settlement of this disturbing 
discussion. With this object in view, the summer of 1915 
was spent in a personal investigation of these cities and their 
utilities. A recent paper by the writer before the American 
Institute of Electrical Engineers! discusses the situation in 
full, and the following paragraphs are largely abstracts from 
this paper. 


MUNICIPAL OWNERSHIP FIRMLY ESTABLISHED 


Municipal ownership is very general in this section, and 


most utilities have been in existence long enough to allow 
one to make rational comparisons. The electric light and 


power utility was chosen because it was about the first to be 
established and is also one with which comparison 
made with privately owned systems. 

One naturally asks, “Why has) municipal ownership 
obtained such a firm hold on that section of the country?" 
In the first place, the emigration from the British Isles has 
been large and these people have brought over the British 
ideas of municipal ownership. They have also brought along 
higher ideals for municipal political life. The Canadian and 
American elements have readily accepted these ideas as an 
improvement over civie conditions in the older parts of both 
countries. The western spirit of coéperation has also aided 
very materially in making these civic ventures a success, and 
it is a fact that those cities have been most successful with 
their utilities in which this codperative spirit is most pre- 
dominant. Then there has been no apparent effort to build 
up local political machines, and the western democratic and 
independent spirit of the people will probably 
impossible for some time to come. 

All of these cities have been characterized by very rapid 
sx owth in size and population up to the outbreak of the war. 
Mest of them are distributing and wholesale centers, though 
Calgary, Winnipeg and Medicine Hat have some promising 
manufacturing industries well established. 

Winnipeg derives its power from a hydro-electric plant 
on the Winnipeg River, 77 mi. from the city. The Saskat- 
chewan cities of Saskatoon, Regina and Moose Jaw have no 
near-by supplies of coal, gas or water power and hence will 
probably never develop into manufacturing centers. On the 
other hand, the Alberta cities of Calgary, Edmonton, Leth- 
bridge and Medicine Hat, all have coal fields either under 
the cities or close at hand, while all except Edmonton have 
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natural gas. Calgary purchases a large amount of hydro- 
OO at the midwinter convention, New York, Feb. 8, 


electric power, while Edmonton hopes to be similarly sup- 
plied in the near future. Kamloops, in British Columbia, has 
its own hydro-electric plant. 

The organization of the municipal governments varies 
somewhat in the different cities. However, it is generally the 
practice to have three commissioners in charge respectively 
of finance, utilities and public works, and welfare. In some 
cases these are elected by the people, and in other cases they 
are appointed by the city’s common council. At Lethbridge 
one commissioner acts as superintendent of the electric light 
and power department and of the street railway system. 
yenerally, however, a superintendent is provided for each 
utility. In Calgary and Edmonton the city’s electrical engi- 
neer takes charge of the distribution of the current from the 
plant’s switchboard. 

In general the superintendents of these municipal utilities 
are capable men and are exerting as much energy to secure 
economical results as if they were employed by private cor- 
porations. Most of them have held their positions for a con- 
siderable time and have virtually developed and built up the 
utilities. 


BOILER INSPECTION AND LICENSE LAWS 
All the provinces have stringent boiler inspection and 


engineers’ licensing laws, and as a result the operating engi- 
neers are all high-grade men. The firemen, as a rule, are 
men working up for a license and consequently take an inter- 
est in their plant and work. In only one plant did there seem 
to be any politics in its organization. This city, however, 
has had a long record of political and civic-council interfer- 
ence with the operation of its utilities, greatly to their detri- 
ment. Another city is said to have had similar experience in 
the past, but seems to have overcome these evils. 

Criticism was heard at Edmonton in regard to the opera- 
tion of the municipal street railway system. Its employees 
had formed a union and were said to dominate the manage- 
ment of the system through their political influence. An 
attempt was being made at the time of this investigation to 
drag the municipal street-railway system of Calgary into 
politics. This utility has up to the present time been the 
most successful civic tramway in the west and holds a record 
for good service and competent management. 

No civil service laws are in force other than the neces- 
sary licensing of engineers. The superintendent engages and 
discharges the men under him and generally promotes his 
own men as openings occur and as the men have the neces- 
sary legal and administrative qualifications. Most of the plant 
employees are under middle age; in fact, the greater number 
are young men. 

It has been urged against municipal ownership that more 
men are employed than would be in private plants. In those 
cities in which politicians are said to have interfered with 
the utilities there seemed to be some evidence of an excess 
of men and a laxness of discipline; but in the other cities the 
plants appeared to have the minimum number of men neces- 
sary for proper operation. The new municipal plant at Regina 
is a striking example of careful layout and operation to reduce 
labor to a minimum. 

A very necessary factor for obtaining efficiency in plan- 
ning and operating a utility is continuity of management. It 
a spoils system exists in municipal politics, one cannot expect 


the city’s public utilities to be either well managed or suit- 
ably equipped. ‘The spoils system as generally understood 
does not seem to exist in these cities. On the other hand, 


Edmonton has suffered severely 
in the management of its utilities. The new man coming 
in was usually forced to complete work unfinished by his 
predecessor and often with which he was not fully in sym- 
pathy. Then he also was liable to removal before he had 
his plans for improvement fully carried out. This has re- 


sulted in a heterogeneous assortment of equipment and oda 
station layout. 


from two frequent changes 


POWER PLANTS AND THEIR EQUIPMENTS 
All of these cities, as shown in Table 1, have grown 
rapidly in a very short period. This rate of growth could 
hardly be foreseen in any particular city, for other towns 
equally favored did not develop so rapidly. Henee much of 
the earlier plant equipment, due to small size and poor operat- 
ing economy, has become obsolete. There has therefore been 


in each city a rebuilding of old plants or the construction of 
new ones. 
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Table 1 gives some general data on the equipment of the 
various plants. All of these have Babcock & Wilcox stand- 
urd water-tube boilers, and all are equipped with super- 
heaters except those at Medicine Hat and Kamloops. Induced- 
draft fan equipments are used everywhere except” in 
Kamloops. At Regina forced-draft fans are also used 
in connection with the Riley stokers. At Edmonton 
an “éyvasé,” or venturi form of induced-draft stack, is used. 
a 20-hp. motor driving the fan necessary to serve 2,000 boiler 
horsepower. The Kamloops plant has a 6-ft. concrete chim- 
ney 185 ft. high. 


Riley underfeed stokers are giving good satisfaction it 
Regina. Natural gas is burned in Gwynne burners in Medi- 


cine Hat’s plant and part of the Calgary station. Babcock & 
Wileox chain-grate stokers are in use in all other plants 
except Kamloops. Hand-fired grates are used at Kamloops. 
where wooden slabs from the lumber mills are burned part 
of the time as fuel. The coal and ashes are almost wholly 
handled by bucket conveyors. The coal is stored in elevated 
bins above the firing aisle, and the ashes are elevated into 
storage bins convenient for loading railroad cars. Most of 
the plants now have equipment for analyzing their coal. Sev- 
eral practically buy on the heat-unit basis. 

Economizers are used where coal is expensive and there- 
fore when heat economy is of first importance. Feed-water 
heaters are also used. In the newest installations there is a 
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Veirs admiralty-type feed pumps are installed in mans 
plants, although the simple turbine-driven centrifugal boiler- 
feed pumps have been used in two. 

The waters of western Canada are not, as a rule, so fre: 
from seale-forming salts as to provide suitable boiler feed 
However, there is no uniformity of treatment of the feed 
water. Some plants soften it, while others use boiler 
pounds. All return the condensate from their surface 
densers to the boilers. 

The adoption and use of instruments to increase 
room economy is universal. Coal as a rule is automatically 
weighed and recorded. Gas burned under boilers is metered. 
The boiler-feed water is generally measured by Lea recorders 
which have given good satisfaction. Venturi meters are 
in some plants and CO. recorders in almost all. Steam-ftlow 
meters have been installed in a_ few. Many plants are 
equipped for making complete tests, und these are carried out 
at regular intervals cither to determine the most 
coal to use or to learn the most 
operation. 

The older generating cquipment consisted of steam en- 
vines usually of the vertical high-speed or Corliss types. All 
recent installations are steam turbines. Table 1 shows the 
predominance of Parsons and Curtis-Parsons units furnished 
by Allis-Chalmers, Westinghouse and Willans & Robinson. 
The number of British machines is also a striking 


com- 
con- 


boiler- 


used 


efficient 


economical methods of 


feature, 


decided tendency toward motor drives for all auxiliaries. recent purchases showing an increase of HMuropean machinery 
TABLE 1. STEAM PLANT EQUIPMENT 
City Capacity Capacity I.conomizers Main Engine Equipment Builder of Engine 

Kamloops. . 1,200 kw 4 boilers, 1,000 : 
None... Two 600-kw. Curtis turbines General Electric Co., Schenectady, N.Y. 

Medicine Hat 3,000 kw.... 4 boilers, 1,600 : x ; 
BS casi None...... Two 750-kw. Curtis-Rateau turbines Frazer & Chalmers, London, eng. 


One 1,500-kw. Curtis-Parsons turbine 


Westinghouse Machine Co., Pittsburgh, Pen: 


Lethbridge. . 2,300 kw., 2- & boilers, 2,260 1 Green One 300-kw. compound high-speed engine \ Belliss & Mcreom, Birmingham, Eng. 
phase... .. hp. 1 Sturtevant One 500-kw. triple-expansion high-speed engine. . 
One 1,500-kw. Curtis-Parsons turbine Willans & Robinson, Rugby, Eng. 
Moose Jaw. 3,000 kw. 8 boilers, 2,600 One 500-kw. Curtis turbine. } General Electrie Co., Schenectady, N. Y. 
or Sturtevant. One 1,000-kw. Curtis turbine. 


One 1,500-kw. Curtis-Parsons turbine. Willans & Robinson, Rugby, Ing. 
Saskatoon,..... 5,950 kw., 2- 8 boilers, 4,000 One 750-kw. compound Corliss engine . Robb Engineering Co., Amherst, N.S. 
hp. Green........ One 2,000-kw. Parsons turbine. Allis-Chalmers Co. Wis. 


One 3.250-kw. Parsons turbine. 


Regina........ 7,000 kw...... { Old plant, 4 


boilers, 


Westinghouse Machine Co., E. Pittsburgh, Penn 


1,600 hp. Sturtevant. One 300-kw. Corliss engine. . John Inglis Co., Toronto, Ont. 
Two 400-kw. D.C. engine units. Belliss & Moreom, Birmingham, Eng. 
One 500-kw. L.P. Parsons turbine. Westinghouse Machine Co., E. Pittsburgh, Penn 
{ New plant, 8 Two 1,500-kw. Curtis-Parsons turbines. . ) Willans & Robinson, Rugby, Eng. 
oilers, One 3; 000-kw. Curtis-Parsons turbine f 
{ 2,600 hp.. 
Edmonton..... 10,250 kw..... 16 boilers,7,000 
A eee Two 400-kw. D.C. compound engines. | Bellis & Moreom, Birmingham, Eng 
One 750-kw. D.C. triple-expansion engine... 
One 700-kw. produce r gas engine Allis-Chalmers Co., Milwaukee, Wis 
One 1,000-kw. compound Corliss engine. Goldie & MeCulloch, Galt, Out 
Onc 1,000-kw. Parsons turbine Westinghouse Machine Co., b. Pittsburgh, Penn 
One 2,000-kw. Curtis-Parsons turbine | Willans & Robinson, Rugby, Eng 
One 4,000-kw. Curtis-Parsons turbine : f 
Calgary........ 11,850 kw..... 16 boilers,5,430 
None..... One 600-kw. triple-expansion engine... ) 


One 500-kw. triple-expansion ¢ ngine. 


Robb Engineering Co., Amherst, N.S. 


One 750-kw. compound Corliss er gine 


One 2,000-kw. Parsons turbine... 
One 2,500-kw. Curtis-Rateau turbine. 
One 5,000-kw. Parsons turbine 


TABLE 2. 


Allis-Chalmers Co., Milwaukee, Wis. 
Relliss & Moreom, Birmingham, Png. 
Allis-Chalmers Co., Milwaukee, Wis. 


SUMMARY FROM 1914 FINANCIAL STATEMENTS 


KamloopsMedicine Hat Lethbridge Moose Jaw Saskatoon Regina Edmonton Calgary Winniper 
Present population. . 5,500 9,000 10,000 20,000 25,000 10,000 50,000) 80,000 200,000 
-- ited kilowatt of plant... 2,700 4,000 2,300 3,000 5,950 7,600 10,250 11,350 30,000 
debenture issue. $506,500.00 $430,000.00 $689,665.73 $707,853.39 $1,047,665.10 $1,486,333. 34 82,530,190 99 $2,029,202 28 87,412,000 00 
Value of plant.. $502,693 49 $368,142.89 $456,370.78 $354,071.80 $570,000, 00 $704,464 $1,955,091 06 SO7C.287 09 $3,062,144. 49 
Value of « $139,757.37 $190,446.68 $430,000. 00 $625,031.61 $745,085.94 $1,188,021.37 $2,904,770.00 
\\ilowatt-hours generated. . . 3,050,070 3,415,000 3,739,990 9,315,355 21,927,089 31,391,596 62,493,162 
\Nilowatt-hours metered. 3,031,246 7.966 8,223,805 


Net revenue... . 692.89 $49,251.08 $110,898 53 $179,428 


26 $340,628.08 


$326,435.73 $767,870.71 $670,512. 2 


(vas and water 


S976,317 50 


Cost of coal per ton........ $4.90 (natural gas) $1.20 83.40 86.66 85.40 $3.22 power) (water power) 
‘uct. £35,271 .92 $1,000 00 $12,562 55 353,624.12 $121,206. 6S $131,565.43 $165,238 $48,735.17 
Wages. ‘ ‘ 13,951.78) 14,953.84 21,331.98 28,972.22 $1,023.17 78,619. 25 $2,056, 20 $41.3: 
Water. | 12,721.98 720.00 1,698 25 2,605.71 824 48 538 10 5,048.00 
Oil, waste, supplies, ete. 1,094.01 2,452.76 | 5,257.74 3,950.73 5,509. 54 7,272.25 8,538 7 
Repairs and maintenance... , 98.26 7,627 . 23 11,541.90 10,549 25 36,919 11,732.74 29,621 
Distribution Costs: 
Wages... 1,804.17 350.87 1,357.05 9,941. 24 | 17,595.59 4,703 34,739. 23 | 80,648.89 8,552 
Repairs and maintenance, . 7,314.77 11,450.95 14,594.73 36,786. 417 
Miscellaneous. 135.41 3,183.94 4,425.93 7,403 .57 166,075.84 109,532.15 
Overhead Costs: 
4,012.95 3,993.25 44 2,475.00 | 19,424. 56 14,482.53 41,722.) 71,379.48 55,200.00 
Office expenses 375.97 | 2,767.85 8,218.34 } j 6,208 34,041 16 
Insurance 603 47 575.92 1.00114 |} 2,524.70 1,949. 45 3,224.52 
8,114.67 1,028.95 41,824.68 8,675.24 4,007 05 
E mployers’ liability insurance 514.65 1,578.34 
Fixed Charges: 
10,225. 20 14,821.95 30,071, 15 29,704.47 45,690, 22 3,107.93 175,063 84 93,339.97 305,526.11 
Sinking funds............ 4,147.80 13,004 . 26 16,069.72 20,983.77 § 35,612.94 ra 
Depreciation............. 24, 865.13 29,967.76 19,370.65 106,606 S2 36,125.29 264,254.52 
loss deductions....... 9,012.00 7,001 62 
Net cost. $71,585.53 $48,627.72 8110,631. 60 2166, 347. 5Y $302,029.14 $304 480 02 S688,107 SI e502, 28 $897,662 7» 
Surplus 13,107 36 H23 36 12.880 77 BS,508 OF 21,955 71 79.762 90 77.857 96 72 
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over American. The preferential tariff to the British Isles 
nas something to do with this, although the most recent 
order—a 6,000-kw. turbo-generator for Edmonton—was taken 
by Escher Wyss & Co., of Zurich, Switzerland. 

Usually the condensers are supplied by the concern that 
‘urnishes the main turbine. These are all of the surface type 
and give little trouble from tube failures with the cooling 
water used. All foreign condensers have vacuum augmenters 
of various types and usually three-throw motor-driven Ed- 
wards type air pumps, which maintain high vacuum. 

In electrical machinery the use of European equipment 
is even more noticeable than in the engines and turbines. 
Siemens’ generators are usual with British turbines. Bruce- 
Peebles’ motor-generator sets are also used. One of these 
units supplied to Regina and built on the Lecour patents has 
shown remarkable efficiency. Machinery from the Swedish 
General Electric Co. is in use in many places and has given 
excellent satisfaction. Among pumping units there are many 
made by Drysdale & Co., of Glasgow, and by Mather & Platt, 
of Manchester, together with some standard American makes, 
The switchboards with one exception are of American manu- 
facture and have been built according to modern practice. 

The Winnipeg plant, being hydro-electric, is not included 
in the preceding generalizations. 

An attempt has been made in Tables 2 and 3 to summarize 
the financial statements for the year 1914 of the various 
utilities discussed. Wherever possible the auditor’s state- 
ments were used as a basis for the analysis. The kilowatt 
rating of the plants is that of the machinery available for 
service. The plant value per kilowatt capacity in Table 3 
seems high in several cases. This usually covers obsolete 
machinery still carried on the books and the costs of errors 
and mistakes made in building up the plant from a small 
station. The power output of the plant in kilowatt-hours 
was used as the basis for the figures in Table 3, which shows 
all costs on a kilowatt-hour basis. This table also includes 
average figures on 19 Massachusetts steam-power plants for 
1914, based on the returns of the companies to the Board of 
Gas and Electric Light Commissioners of that state. 

In connection with the high first cost of the distribution 
systems and the yearly distribution costs, attentionis drawn 


TABLE 3. COSTS PER KILOW 


Vol. 43, No. 11 


to the fact that these Canadian cities have grown up with 
homes scattered over large areas. The municipal utility has 
had to supply all reasonable demands for light and power 
even in the most outlying districts, which has resulted in 
high pole and line expense and correspondingly high upkeep 
charges. 

The capital cost for the hydro-electric plant at Kamloops 
has been so great that its fixed charges will nearly equal the 
former cost of fuel in the steam plant. But the labor cost 
will be less than before. Hence the net cost of power will 
not be appreciably decreased by the use of hydro-electric 
power unless the load factor of the plant can be greatly 
increased. Efforts are being made to secure additional mining 
and irrigation loads. 

It has been said that the electrical utility at Medicine Hat 
does not pay enough for the gas that it consumes and that 
if it were charged the same rates as other consumers the 
surplus would be wiped out and higher rates might even be 
necessary. 

Certain justifiable deductions were made from the figures 
shown in Table 2, and the costs per kilowatt-hour generated 
are given in Table 3. This table shows markedly the differ- 
ence in costs where coal or gas is cheap and also indicates 
the effect of cheap water power. For instance, in 1914 Cal- 
gary purchased 26,463,032 kw.-hr. for $150,821.63 from the 
Calgary Power Co., an independent corporation with hydro- 
electric plants of 31,500-hp. capacity at Kananaskis Falls 
about 50 mi. west of the city. This amounts to a unit cost 
of 0.57¢c. per kw.-hr. The remaining power was generated at 
the city’s reserve steam plant which, on account of low-water 
conditions in midwinter, has been maintained so as to carry 
the whole load when necessary. The steam-plant costs were 
not distributed on a kilowatt-hour basis, as the greate 
part of these represented standby charges, for the plant is 
always held as a reserve in “ready-to-serve’”’ condition. 

Table 2 shows that a few of the cities tax their electrical 
utilities, but only one at near its full value. Inquiry inte 
this indicated that those portions of the plant and distribution 
systems serving other revenue producing utilities and privat: 
consumers should be assessed and taxed along with private 
property. This conclusion is based on the following: 


ATT-HOUR GENERATED, 1914 


Kamloops Medicine Hat Lethbridge Moose Jaw Saskatoon Regina Edmonton Calgary Winripeg Average of 
9 Mass. Cities 
Present population Veen re 5,500 9,000 10,000 20,000 25,000 40,000 50,000 80,000 200,000 66,700 
Rated kilowatt of plant... 2,700 3,000 2,300 3,000 5,950 7,600 10,250 11,350 30.000 7,530 
Kilowatt-hours generated. . 2,628,100 3,050,700 3,415,000 3,739,990 9,716,142 9,315,355 21,927,089 31,391,596 62,493,162 11,010,006 
$4.90 (natural gas) $1.2 $3.40 $6.66 $5.40 $3.22 (gas and wa- (water $3.65 
ter power) power) 
Plant cost per kilowatt 
capacity $187.59 \ $122.71 $198.42 $118 02 $95.80 $92.70 $190.75 $86.01 $132.07 
Distribution system cost } 
per kilowatt............. $60.76 $63 48 $72.27 $82.25 $72.80 $104.75 
Net revenue ver kw.-hr... 3.222¢ 1.612¢. 3.247c¢. 4.797c. 3. 838e. 3.504. 3. 502c. 2.136c. 
Operating Costs: 
Water..... 0.021 0 045 0.029 0 099 0.022 
Oil, waste and supplies. - eae 0.041 0.417 0.071 } 0.140 0.045 0.046 ne 0.014 0.008 
Repairs and maintenance... 0.004 | 0. 223 0.130 0.087 0 _0.200 oe eae 0.047 0.092 
Total operating cost.. 1.918e. 0. 450¢. 1.122c. 2.0106. 1.897c. 1.994 ey 0.127c. 0.908e. 
Distribution Costs: 
} 0.069 } 0.109 0 040 0.266) 0.199 0.051 ) 0.014 0.198 
Repairs and maintenance. . 0.214 0.306 J 0.059 0.225 
Overhead Costs: 
Salaries. . 0.158 } 0.117 0.162 0.0665 | 0.219 | 0.156 0.088 0.344 
Office expenses. 0.014 0.081 0.226 0.055 
Employers’ Liability Insur- 
Production cost .......... 2.177 0.680 1.888 3.055 2.315 2.394 1.854 1.362 0.524 2.136 
Fixed Charges: 
s 0.389 0.486 0.881 0 666) 0.798 0 297 
Depreciation. ............ 0.208 0.486 0.115 0.423 
2.724c. 1. 592c. 3. 239c. 53e. 3. 4080. 3. 268ce. 3. 188ce. 1. &87e. 1. 436c. 
0.498 0.020 0.008 0.344 0.435 0.236 0.364 0 247 0 126 
TABLE 4. GENERAL DATA ON PLANT OPERATION 
Plant Debenture Kw.-Hr. Kw.-Hr. Pounds of Operating Distribu- Overhead Produe- Fixed Net Cost 
Capacity Issue per Generated Generated Coal per Cost Less tion Cost Cests Less tion Charges Less Fue! 
per 1,000 Inhabitant per Year per Year Kw.-Hr. — Fuel per per Taxes per Cost less per and Taxes 
Inhalt i- per In- per Kw. Kw.-Hr. Kw.-Hr. Kw.-flr. Fuel and Kw.-Hr. per 
City tants, Kw. habitant of Plant Taxes, per . Kw.-Hr. 
apacity Kw.-Hr. 
491 $96.45 478 973 5.48 0 S76e. 0.069. 0.190. O.835e. 
333 47.7 339 1,016 0.417 0.109 0.117 0.647 0.912 1.559 
230 68.96 341 1,484 6.25 0.753 0. 254 0.275 1.282 1.351 2.633 
150 35.39 187 1,247 7.04 0.712 0.572 0.351 1.730 1.398 3.128 
SOTO Te EP 238 41.91 388 1,491 4.11 0.530 0.199 0 219 0.948 1.088 2.036 
190 37.16 233 1,226 5.23 0.582 0.272 0.181 0.982 0.874 1.856 
205 56.60 438 2,139 4.68 0.658 0.158 0.228 1.078 1.284 2.362 
150 35.92 312 2,083 0.127 0.073 0.143 0.508 0.912 1.420 
Average of 19 cities in Massachusetts. . 113 165 1,462 3.12 0 338 0.423 0.344 


“Calgary A” refers to the municipal plant only. “Geheary B” includes the private corporation, which has a franchise in the city. It has a plant of 2,000-kv 


capacity and delivers about 2,000,000-kw.-hr. per yr. 


‘eer 
Bee 
? 
| 
= 
La” 
pel 
| 
4 
= 
7 
OS 


March 14, 1916 


In the first place the utility occupies land with a plant of 
which a portion is used for other than pure civic purposes 
and produces revenue. It is therefore subject to taxation 
under all usual plans of assessment and particularly so in 
those Canadian cities under single-tax. Then the utility 
uses the city’s streets and alleys for poles and conduits and 
enjoys fire and police protection. The city’s credit was 
employed in marketing the debentures to build the plant, 
and its credit is still used in purchasing fuel, labor and sup- 
plies. Considerable time of the city’s executives is devoted 
te consideration of the utility’s special problems, and thus a 
portion of the cost of municipal government is rightly charge- 
able to the utility. 

Municipal plants under such conditions are able to serve 
private customers at rates below the cost at which they 
could supply such service themselves and in this way provide 
these consumers with special privileges which are enjoyed 
at the expense of the general public when no taxes are paid. 
It is therefore argued that it is fair and just to levy such 
taxes on these utilities. 


DEBENTURE ISSUES AND CAPITAL CHARGES 


These utilities are financed by debenture issues bearing 
from 4 to 6 per cent. interest and running from 20 to 35 years. 
In most of the cities yearly sinking funds are set aside to 
redeem these debentures, but only depreciation funds to 
renew the plant are maintained in Moose Jaw and Winnipeg. 

One of the big problems of these western cities is the 
handling of these sinking funds, and some have put these 
into investments involving considerable risk. As a remedy 
for such conditions the use of serial bonds is recommended. 
Such bonds do not require sinking funds, and as the yearly 
payments must be met automatically, a considerable responsi- 
bility is lifted from the shoulders of those who formerly 
had to handle the sinking funds. It also developed that the 
serial bonds would find as ready a market as the long-term 
issues. 

It is evident that long-term debentures might bring about 
undesirable conditions, for unless depreciation funds are 
maintained, the plant will be worn out and scrapped before 
the bonds are redeemed. Hence it is advisable to issue only 
bonds whose life is equal to that of the improvement they 
are intended to cover. Proper depreciation funds are now 
set aside in the larger cities. Some of the smaller cities have 
not made adequate provision for such charges. 

The question of obsolete machinery presents considerable 
difficulty, for most plants have outgrown at least a portion 
of their equipment. In this connection it is recommended 
that in certain cases these charges on the books of the utility 
for obsolete machinery be wiped out either by general taxa- 
tion or by funds from current revenue secured, if necessary, 
by increased rates. 

Probably the most vexing questions are connected with 
the disposal of surplus, which, as shown in Table 2, is quite 
large for several utilities. Some use this to balance deficits 
and charges in other departments, others use it to pay for 
new construction, while still others carry it over into the cur- 
rent-revenue account. Some of these practices are entirely 
wrong, others are unfair and discriminate against electrical 
consumers, while the use of such funds to balance deficits in 
other utilities is an injustice to the users of both utilities. 
The proper disposal of surplus apparently should be to set 
aside a portion for contingency use in emergencies, to provide 
for deficient depreciation and to distribute the balance as a 
proportional rebate to consumers. This last scheme has the 
psychological advantage of emphasizing the codperative fea- 
tures of the enterprise and of maintaining the taxpayer's 
interest in the utility. 

Table 4 shows some interesting deductions from Table 3. 
As coal costs and taxes are variables in all cities, these were 
omitted from Table 4 so that comparisons of the other items 
could be made more fairly. The large plant equipment and 
electrical consumption per inhabitant deserve particular no- 
tice. 

A study of the rates for light and power service indicated 
that on the whole these were fair and reasonable. The sliding 
scale rates still in use in some cities are open to criticism, 
as they are obviously discriminatory. The primary lighting 
rates in these cities apparently favor the small consumer 
and, taken as a whole, are lower than rates in cities of 
similar size in the United States. Only an elaborate investiga- 
tion would indicate whether these rates discriminate against 
the larger consumers. 

It seems rather remarkable that no attempts have been 
made to establish central-heating systems in connection with 
these municipal plants. Conditions are favorable for such 
systems in at least two of these cities. Apparently the 
advantages of such methods of heating are not fully realized 
in these western cities, for with high coal costs for domestic 
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use there certainly should be a big field for the central- 
heating plant. 

These utilities have achieved a considerable measure of 
success under the present methods of administration. How- 
ever, it became evident that a public-utility commission would 
be desirable in each province. Manitoba already had 
such a commission, and Alberta has recently established one. 
These commissions can control the suburban extensions and 
rates of the utilities. If these enterprises are to achieve full 
economic success they must eventually develop the central- 
station idea and serve all demands within reasonable limits 
in and outside of the city. The local councils will have no 
authority over such outside activity. Furthermore, these 
suburban localities would necessarily have to contribute 
toward the finances of the plant. Hence the commissions 
will be most urgently needed to make the proper adjustments 
and rates. Besides this, there is the work of standardizing 
accounting, adjusting rates to avoid class discrimination, 
establishment of standards of service, and rendering assist- 
ance to municipalities both in engineering matters and on 
financial questions. In other words, there seems to be fully 
as much need for such commissions with wide powers where 
municipal plants are in vogue as where private corporations 
have monopoly control of the cities. 


CONCLUSIONS DRAWN FROM INVESTIGATION 

The inquiry developed certain principles that should be 
applied to the organization of municipally owned utilities. 
Some of these have been referred to in the preceding para- 
graphs, but for emphasis are briefly summarized as follows: 

1. The utility should be entirely self-supporting, and con- 
sumers should be charged such rates that the returns will 
meet all the usual expenses of the business, but will not pro- 
vide balances to be used in extensions or improvements or 
to offset losses in other departments. 

2. The utility should be under the direction of a single 
commissioner or superintendent holding office on good be- 
havior, who should be given a free hand to develop the utility 
without political or civic-council interference. 

3. The utility should bear its portion of the cost of gen- 
eral municipal government through assessment and taxation. 
The latter should be paid from revenue, and the rates to 
consumers should be adjusted to provide these funds. 

4. The utility should be financed by means of serial bonds 
instead of long-term debentures, and all such issues should 
equal only the life of the improvement they are intended to 
cover. 

5. Obsolete machinery should be written off the books at 
once, either by using surplus funds or by increasing rates. 
Depreciation or replacement funds should be set aside from 
revenue to provide for the renewal of the plant when worn 
out. 

6. An emergency reserve fund of moderate amount should 
be accumulated out of surplus to meet extraordinary con- 
tingencies. 

7. All improvements and extensions should be financed by 
additional bond issues and not from surplus funds. 

8. The net surplus of the utility should be distributed in 
the form of proportional rebates to consumers. 

9. public-utility commission should supervise’ the 
finance, accounting, rates, suburban activities and adminis- 
tration of the municipal as well as privately owned utilities 
of each province. 

The preceding discussion of facts and conditions connected 
with the organization, financing, operation, rates and service 
of the electric light and power utilities of these cities of 
western Canada leads one to the following conclusions in 
regard to the general criticisms of municipally owned public 
utilities: 

1. The rapid growth of these cities has forced the execu- 
tives of their utilities to make frequent extensions to their 
plants, which on the whole are therefore well equipped with 
modern and efficient machinery and provide satisfactory 
service. 

2. Rates for lighting and power are as low as, and in 
many cases lower than, those in force in cities of similar 
size in the United States and are reasonable charges for the 
service rendered. 

3. Accounting, as a rule, is now carefully done, and the 
utility’s finances are isolated from other accounts. Some 
of the methods of financing as regards debentures, sinking 
funds, depreciation and surplus are, however, open to some 
criticism. 

4. Most of these utilities have been fortunate in having 
good organization with competent executives. 

5. There may be isolated cases where politics has influ- 
enced the management of the utility. But there was nowhere 
evidence of the application of the “spoils system” to the 
municipal plants, and the majority of the vtilities have been 
tolerably free from political interfcrence. 
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Progress of Water-Power Bill 


Culminating in the introduction, by Senator Husting of 
Wisconsin, of an entire new bill intended as a substitute for 
the Shields Water-Power bill, the efforts of the conservation- 
ists in the Senate have been directed toward effecting desired 
changes in the text of the measure as originally reported to 
that body. 

Senator Walsh of Montana having been defeated in a num- 
ber of changes that he desired to incorporate in the Shields 
hill, it became evident that the adherents of the bill were 
strong enough to forestall any chipping away of the original 
provisions of the measure, and the Husting substitute, while 
it does not bear the seal of approval of all the opponents of 
the bill now under consideration, represents, it is understood, 
the consensus of opinion of the conservationists. The Hust- 
ing bill will be dealt with at length in a later issue. 

Among the important amendments to the Shields bill was 
that introduced by Senator Newlands of Nevada, providing for 
a total appropriation of $600,000,000, to be spread over a 
period of ten years, for the development and protection of the 
rivers and water power of the United States. Of this amount 
$10,000,000 annually is appropriated to the watersheds of the 
Atlantic Ocean, $5,000,000 annually to the Gulf watersheds 
exclusive of the Mississippi River, $10,000,000 to the Mississippi 
River from Cairo south, $5,000,000 annually to the Ohio River 
and its tributaries, $5,000,000 annually to the upper Mississippi 
and its tributaries, $5,000,000 annually to the Missouri River 
and its tributaries, $5,000,000 annually to the Colorado River 
and its tributaries, $5,000,000 to the Sacramento and the San 
Joaquin Rivers, of California, and their tributaries, and 
$5,000,000 annually to the Snake and the Columbia Rivers. 

On the same day that Senator Newlands introduced his 
amendment—a change that would have affected nearly all the 
original bill—the Senate voted by 35 to 20 to reject Senator 
Walsh's proposed amendment to give the Secretary of the 
Interior joint authority with the Secretary of War in dealing 
with questions arising under the provisions of the Shields bill. 

After two days’ discussion, the Walsh amendment, which 
aimed to give the Secretary of War the right to make such 
charges as he might consider reasonable for the use of public 
lands as power or dam sites irrespective of the value of the 
land itself, was rejected by the Senate by a vote of 34 to 18. 
Although several Senators referred to this amendment as 
“inconsequential” and “of little import,” the Senate spent 
nearly ten hours in its discussion and consideration. 

A somewhat similar amendment, designed to strike out a 
portion of the restrictions upon the Secretary of War with 
respect to the price at which he shall hold public land, pro- 
posed by Senator Norris of Nebraska, was lost on the follow- 
ing day by a vote of 38 to 20. 

From several statements made upon the floor of the Senate 
during the past week, it is evident that some effort is to be 
made to speed up the work on the Shields bill and to lessen 
in some degree the great volume of discussion which every 
phase of the measure brings forth. After more than two 
weeks of almost uninterrupted debate the Senate is but little 
further advanced than when the bill was reported out of com- 
mittee. As the advoentes of the measure desire to obtain 
some favorable action upon the measure at this session, they 
realize that debate will have to be curtailed or the whole 
matter will go over to another year. 

Following are the views of Senators Thomas of Colorado 
and Fletcher of Florida, the former opposing the bill and the 
latter favoring it. 

WHY | OPPOSE THE WATER-POWER 
(By Charles S. Thomas) 


BRILL. 


Inasmuch as 1 am unable to give my support to the passage 
of the water-power bill now under consideration in the Senate, 
| feel justified in stating my reasens for occupying that posi- 
tion regarding it. | have been impressed with the title of the 


pending bill, not because it is unique, but because it is the 
expression of what is the ostensible purpose only of this 


proposed legislation. The title is: 

A bill to amend an act entitled “An act to regulate the 
construction of dams across navigable waters,” approved June 
21, 1906, as amended by the act approved June 23, 1910, and 
to provide for the improvement and development of water- 
ways for the uses of interstate and foreign commerce. 

Tam aware of the fact that the bill is properly titled and 
that the power which is sought to be exercised and delegated 
under it can be exercised and delegated in no other manner by 
the National Government than by the operation of what is 
properly known as the commerce clause of the Constitution. 

By a series of deductions that have erystallized into a fixed 
principle of law—and one that has been fixed for a great many 
years—the general Government has jurisdiction over all 
navigable streams for purposes of navigation and conse- 
quently is responsible for the development of such streams. 


This of course includes the prevention of obstructions in them 
which may interfere with navigation, to that end that the 
main purposes of its jurisdiction may be made effective. But 
under that power the general Government has advanced and 
extended its jurisdiction over the watercourses of the United 
States until it is extremely difficult to determine where, if 
at all, any limitation upon that power exists. 

During the past few years and since the birth of that 
mighty movement which was developed by the discovery of 
processes for generating electric current so that it could be 
made commercially available, this power of delegating to 
others the right to construct power plants for the purposes 
of developing such current has also taken to itself the abso- 
lute power of determining whether a stream called navigable 
shall or shall not be obstructed by dams. 

The time was when the riparian owner might place an 
obstruction in a stream bordering upon his land, so long as it 
did not, in the opinion of the national authorities, interfere 
with navigation. He was permitted to construct what might 
or might not in time prove to be a nuisance from the stand- 
point of navigation, but he was at liberty to take his chances, 
if he so desired, upon that contingency. 

Senator Cummins of Towa, in a speech on the floor of the 
Senate, directed attention to some conditions in his state 
where dams were placed across streams not then supposed to 
be navigable for the purpose of providing for local require- 
ments, the furnishing of power for a mill or to set in motion 
such other machinery as might be necessary for neighborhood 
uses. Those who constructed such dams as he referred to, or 
their posterity, have awakened to the fact that after congres- 
sional legislation upon the subject has taken place, they are 
not at liberty to make such improvements as the condition of 
these obstructions imperatively require until a great depart- 
ment of the Government is here invoked and permission for 
that purpose is obtained. 

T was much impressed with the condition referred to by 
senator Cummins, not only because it is not by any means : 
local condition, but because it serves to emphasize the prog- 
ress that has been made by the general Government. in 
asserting, through the commerce clause of the Constitution. 
jurisdiction over practically all the watercourses of the United 
States. 

IT presume that there is more than one cause for this 
condition. The eagerness with which appropriations have 
been sought for the improvements of rivers and harbors, the 
pressing demands that have been made upon Senators and 
Representatives by their constituencies for appropriations of 
money to be spent within their midst for the improvement of 
rivers that may by some possibility become navigable, have 
had much to do with this extension of governmental authority. 
But however that may be, no living man can answer this 
question: “Where is the line of demarcation in the United 
States between a navigable and a non-navigable stream?" 

Upon which side of the line will this bill be confined if it 
hecomes a law, and to what extent will it be excluded from 
the tributaries of streams that are considered navigable? 

Tam unable to convince myself that if this bill becomes a 
law it will in its application be confined to those states and to 
those streams to which it is the undoubted purpose of the 
authors of the bill to confine it, and T greatly fear that it will 
be found as operative in all or in the greater part of its condi- 
tions and provisos in the section of the United States where 
my home is located as in those other states nearer the sea- 
board, whose territory embraces the mighty streams of the 
continent where abundant water power exists, if it can only be 
utilized for the purposes of man. That would of itself, in the 
absence of some clarifying conditions that are now not appar- 
ent in the bill, compel me to withhold my assent from its 
provisions. 

T have referred to the fact that the title of the bill refers 
only to its ostensible purpose. Its real purpose is to confer 
upon citizens and upon corporations the right to obstruct 
streams by proper dams constructed under the supervision of 
the War Department for the purpose of generating power and 
to which the matter of navigation is only incident. In other 
words, the bill proposes that the Government of the United 
States shall exercise its undoubted power to control navizg:- 
tion for the benefit and in the interest of great enterprises 
that have no legal connection therewith. The Government 
says to the individual: “T have the power to control navigation 
over this stream. T will therefore make an ostensible exercise 
of this power, not for the primary purpose of improving navi- 
gation—that is only an incident—but for the primary purpose 
of creating a force in the stream which I will permit you to 
utilize provided the contract requirements of the law are 
complied with.” 
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I contend that this is a perversion, and I say it with all 
respect to the great power of the Government, to a purpose 
and to an end that the power does not justify and the use of 
which was never contemplated by the framers of the Consti- 
tution. 


NECESSITY FOR WATER-POWER LEGISLATION 
(By Duncan U. Fletcher) 


In my judgment the water-power development bill now 
under discussion in the Senate is a most important measure, 
inasmuch as it relates to one of the greatest natural resources 
of the country and to the means and methods of developing 
that resource. 

The utilization of running water as an industrial force 
began in very remote times. It is a curious historical fact 
that the water-mill was first invented by King Mithridates, 
in Cappadocia, about the year 70 B. C. Its use spread rapidly 
through Italy, and it is doubtless true that the invention was 
carried by the Romans to Scotland. Among the earliest enter- 
prises in this country we find the shoal or the dam and the 
constructed flume carrying the water to an overshot wheel 
with gearing attached, revolving stones grinding corn and 
wheat. Later came the woolen mill, the cotton gin and other 
application of the power. Then came improvement on these 
mills, turbine wheels and more extended use. The discoveries 
in connection with electricity, its generation, transmission 
und application have increased many times the availability 
and value of the water powers. 

Electric power produced by the waters from rivers, creeks 
and streams whose sources are found in the mountains in 
Virginia, Tennessee, North Carolina, South Carolina and Geor- 
gia, not to mention other states through which they flow, 
but with diminished fall, on their way to the Atlantic and the 
Gulf, will make the Appalachian region the most marvelous 
manufacturing area on this continent. Here we have the 
even and abundant rainfall, making the power available every 
day of the year, because the winters are not cold enough to 
freeze the waters and these rivers never go dry. 

From Hales Bar, near Chattanooga, from the Ocoee River, 
this power is now being sent 180 mi. into Nashville and there, 
as well as in Chattanooga, Knoxville, Cleveland and other 
cities, turns the wheels of factories, runs traction lines and 
furnishes light and heat as it is needed. 

The era of hydro-electric development and of long-distance 
power transmission did not begin until 1912. According to a 
bulletin by J. A. Switzer, hydro-electric engineer, issued in 
1914, seven waterwheels, capable of developing 29,200 hp., 
were put into operation in 1912. During 1913 fourteen more 
wheels, with a capacity of 63,000 hp., were added. Four addi- 
tional wheels, with a capacity of 16,000 hp., were to be 
installed at Hales Bar, and it was stated that during the year 
1914 construction would begin on a plant of 8,000 hp. in the 
little Tennessee. Since that report the Hales Bar project has 
been completed. 

Every one of the Southern States has practically unlimited 
resources of this nature. Lumber mills in Mississippi and 
Florida operated by electricity, traction lines in West Virginia 
and Tennessee, shipbuilding at Sparrows Point, Newport 
News, Jacksonville, Pensacola, Mobile and other Southern 
vards, requiring electricity, show marked expansion and 
development, details of which might be cited to the point of 
weariness. But the water powers in these Southern States 
constitute an asset so valuable that we can scarcely estimate 
or comprehend it. Their wise use will turn to account a 
resource of incalculable value. 

Large capital is required for the development and trans- 
mission of hydro-electric energy on a scale which natural 
conditions and industrial demands call for, and legislation 
such as contemplated in the pending bil! will open the way 
and give opportunity to its profitable employment, thus utiliz- 
ing for the service of man the forces now dormant or wasted. 
Released, these agencies will make for permanent growth and 
progress unlimited. 

About 70 per cent. of our water power is lying idle, and 
only about 30 per cent. has been developed. Our undeveloped 
horsepower is estimated at considerably more than 60,000,000. 
Suppose we could develop profitably, under present conditions, 
only 15,000,000 of this latent energy. That would mean, if 
fully utilized, the conservation of 100,000,000 tons of coal per 
annum, estimated at this time to be worth $225,000,000. In 
addition, it would mean the conservation of the labor of about 
280,000 miners and operatives for other safer and better uses. 
This would buy, it is estimated, 2,250,000 acres of land. It 
would also mean the establishment of new industries, such 
as the manufacture of fertilizers, nitric acid for explosives, 
many electrochemical products, high-grade steel and other 
industries requiring cheaper power than can now be obtained. 

Ts not all this worthy of immediate consideration and 
attention? 
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Hearing on Safety Devices for 
Refrigerating Plants 


The committee on mercantile affairs, of the Massachusetts 
Legislature, gave a hearing Feb. 15 on a bill requiring the 
state Board of Boiler Rules to formulate regulations for the 
safe construction and equipment of refrigerating plants. 
Arthur C. Gardner, Boston, framer of the bill, said that many 
refrigerating installations have no means of pressure relief 
and contended that the public is improperly protected from 
such apparatus. F. L. Fairbanks, chief engineer, Quincy 
Market Cold Storage and Warehouse Co., Boston, said that 
shell condensers and the generators of absorption machines 
are not as yet adequately protected, although the law requires 
a safety valve on an ammonia compressor. Some carbon- 
dioxide and sulphur-dioxide machines are as dangerous as 
ammonia equipment. In New York rules governing refriger- 
ating plants are in force, and the speaker urged that Boston 
follow suit before a serious accident occurs. Mr. Fairbanks 
appreciated that the proposed law might work some hardship 
on very small refrigerating plants if a licensed engineer 
should be required for their operation. An amendment had 
been suggested early in the hearing providing for this attend- 
ance. 

Jonathan Perry, for the International Union of Steam and 
Operating Engineers, favored the amendment requiring oper- 
ation by licensed engineers. C. C. Bletzer, a refrigerating 
engineer, of Boston, pointed out that ammonia fumes are 
highly dangerous under all conditions. He said that the life 
cf an ammonia condenser is 10 to 12 years, and that he had 
recently seen an equipment 18 years old in which a shortage 
of water forced the pressure up to 300 Ib. per sq.in. The 
speaker said that it was extremely hazardous for any engineer 
to be required to go on top of an outfit of this kind under 
such conditions. He has handled refrigerating plants for 
twenty vears and has seen some bad accidents. Protection 
for the operating man is quite as necessary as further safe- 
for the public. 

Opposition was voiced by F. F. Judd, of the Judd Engineer- 
ing Co., Boston. He said that $25,000,000 or more is invested 
in the manufacture of refrigerating apparatus and its acces- 
sories, and pointed out that if a licensed engineer should be 
required to operate small apparatus, the field will be 
destroyed. The law now requiring the installation of safety 
valves on ammonia compressors can readily be changed to 
apply to other machinery. The installation of a roof discharge 
for a safety valve in a refrigerating plant is poor practice 
when the needs of the fire department are considered. 

F. H. Boyer, of Somerville, Mass., a manufacturer of 
refrigerating equipment, said that he produces small appar- 
atus operated by a 0.5-hp. electric motor. These plants have 
never injured a person through breakdown. These small 
plants are much safer than the proponents of the bill contend. 
Safety valves have long been put on compressors by Mr. 
Boyer’s concern, and the speaker said that to require such 
small plants to be run by a licensed man would be outrageous. 
KE. N. Wrightington, vice-president of the Boston Consolidated 
Gas Co., also opposed the license requirement, stating that the 
company hopes soon to place on the market a_ gas-fired 
ammonia apparatus of small size which will be of wide use- 
fulness. Responding to inquiries, Mr. Boyer said that even a 
15-hp. plant of the automatic type would be too small to 
require the services of a licensed operator, after which the 
hearing was closed. 


Recent Court Decisions 
Digested by A. L. H. STREET 


Consent to Construct Power Line—Under the New York 
statutes relating to the construction of electric-power lines, 
the Appellate Division of the New York Supreme Court holds 
that it is the province of a town board, and not of the town 
superintendent of highways, to consent to the construction of 
wires, poles, conduits, ete. in the highways of the town. 
(Niagara & Erie Power Co. vs. Public Service Commission, 
156 “New York Supplement,” 879.) 

Accident Caused by Noninsulation—The plaintiff is en- 
titled to recover against an electric-power company for in- 
jury sustained by shock while passing through the high- 
tension gallery of a substation, if he was invited by the su- 
perintendent to go where he did and was not warned against 
the danger of bringing his arm near an uninsulated cap, 
and in extending his arm, current was arced from the cap 
through his body. (Georgia Supreme Court, Walker vs. Cen- 
tral Georgia Power Co., 86 “Southeastern Reporter,” 319.) 
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Antiquity of the Crane—In ai recent decision the North 
Carolina Supreme Court thus reminds us that the crane has 
been in general use for centuries: 


So far from the crane being of recent invention, Livy tells 
us (Book XXIV, Chapter 34) that at the seige of Syracuse 
by Mareellus, 2,100 years ago, Archimedes, by the use of 
cranes projecting over the sea wall, dropped heavy grappling 
irons on the decks of the Roman vessels, which breaking 
through, took hold of the timbers, and then by means of his 
cranes (in military Latin “tolleno’) he drew the vessels up 
on end, and then, dropping the vessels, he dashed them to 
pieces. The same incident is told by Plutarch in his life of 
Mareellus. Smaller cranes had doubtless been in use for 
ordinary purposes long before that time, and they have been 
in veneral use ever since. (Brown vs. Cook-Lewis Foundry 
Co.,, S6 “Southeastern Reporter,” 725.) 


Municipal Licensing of Engineers—Milwaukee’s ordinance 
which forbids operation of stationary and portable boilers ex- 
cept by licensed engineers was upheld recently by the Su- 
preme Court of Wisconsin in the case of the City of Mil- 
wiukee vs. Filer & Stowell Co., 154 “Northwestern Reporter,” 
625, as being a valid exercise of the city’s charter power to 
provide for inspection and regulation of such boilers. The 
ordinance provides that it shall be unlawful for any person 
to Operate any stationary or portable steam boiler, engine or 
any portion of a steam plant or appliance connected there- 
with in the City of Milwaukee when working under pressure, 
except an engineer who has been duly licensed so to do, and 
who shall exhibit a certificate thereof as provided in the 
ordinance. In a prosecution for violating the measure de- 
fendant pleaded want of power in the city to adopt the regu- 
lation, but the defense failed. The Supreme Court holds that 
the ordinanee was clearly authorized by charter authority 
“to provide for the inspection and regulation of stationary 
engines and boilers.” saying: 

In the instant case the ordinance was passed for regulation 
solely. The power to regulate ordinarily includes the power 
to license when such power is necessary to proper regulation. 
We think the weight of authority is to the effect that the 
power to regulate implies the power to license when in aid 
of regulation. 

Validity of Anti-Smoke Regulations—The United States 
Supreme Court has lately sustained the power of a state, act- 
ing directly by statute or indirectly through municipal ordi- 
nances authorized by statute, to forbid discharge of dense 
smoke into the air in certain sections of cities, although en- 
forcement of the regulation may involve discontinuance of the 
use of property or large expense in complying with it. (North- 
western Laundry vs. City of Des Moines, 36 “Supreme Court 
Reporter,” 206.) 

The defendant city adopted an ordinance prohibiting the 
emission of dense smoke in parts of the city, and the plain- 
tiff unsuccessfully sued to establish invalidity of the ordinance 
as being unreasonable and unjustly discriminatory. Speaking 
through Justice Day, the Supreme Court stated: 

So far as the Federal Constitution is concerned, we have 
no doubt the state may, by itself or through authorized 
municipalities, declare the emission of dense smoke in cities 
or populous neighborhoods a nuisance and subject to re- 
straint as such; and that the harshness of such legislation or 
its effect upon business interests, short of a merely arbitrary 
enactment, are not valid constitutional objections. Nor is 
there any valid Federal constitutional objection in the fact 
that the regulation may require the discontinuance of the 
use of property or subject the occupant to large expense in 
complying with the terms of the law or ordinance. 

Tn response to objections that the ordinance was limited 
to certain establishments and that the statute authorizing it 
was limited to cities of certain population, the Supreme Court 
said: 

The ordinance applies equally to all coming within its 
terms, and the fact that other businesses might have been 
included does not make such arbitrary chissification as annuls 
the legislation. Nor does it make classification be- 


enuuse certain cities are included and others omitted in the 
statute, 
Assumption of Explosion) Risks—A suit by locomotive 


envineer to recover for injuries sustained in the explosion of 
the tube in a water gave, and attributed by him to neglig nt 
tailure of his employer to furnish a guard glass after he had 
reported need for one, has given the United States Supreme 
Court occasion for observations on the 
tion as to when an engineer or other employee assumes risk 
of injury from defects of this general kind. (Horton ys. 
Seaboard Air Line Ry., 36 “Supreme Court Reporter,” 180.) 
The following language of the court is applicable to the eim- 
ployment of stationary engineers as well as of locomotive 
enginemen: 

To relieve the employer from responsibility for injuries 
that may befall the employee while remaining at his work in 
reliance upon a promise of repair, there must be something 
more than knowledge by the employee that danger confronts 
him or that it is constant. Th: danger must be imminent— 
immediately threatening—so as to render it clearly imprudent 
for him to confront it, even in the line of duty, pending the 
promise. The danger of the explosion of the water glass, 
which normally would withstand the pressure to which it was 
subjected, but which might probably explode at some time 
near or remote, cannot be said, as matter of law, to have heen 


making some ques- 


POWER 


Vol. 


so imminent as to import an assumption of the risk by Hor- 
ton notwithstanding the employer's promise to replace the 
guard glass. 


It was further claimed as a defense to the suit that plain- 
tiff was guilty of contributory negligence in using the gage 
without the guard glass, when he could have cut the gage 
off and used the gayge-cocks, but the court holds that this 
was not necessarily carelessness on plaintiff's part, in view of 
proof tending to show that the gage-cocks were not safe, be- 
cause of their liability to become clogged. 


Discharge of Water as Nuisanece—In holding that a man- 
ufacturing company is liable for injury to a child who fell 
into a ditch filled with hot water discharged from the com- 
pany’s steam-power plant, the North Carolina Supreme Court 
recently said: 

If the defendant did turn loose a dangerous agency, .such 
as hot, scalding water into an open ditch along the edge of 
the street, it was negligence not to safeguard it by a cover 
or using terra cotta or iron tubing. It was no protection to 
this defendant that the city did not take steps to abate the 
nuisance or require that the hot water should be poured into 
a tube in said ditch or otherwise covered as a protection to 
the publie. 

Of course the legal obligation of the owner of a power 
plant to safeguard against injury to the public from water 
or other substances discharged from the plant must be de- 
termined with reference to the location of the plant and the 
likelihood of injury. This was a case where hot water was 
discharged into a street. The rule would be less strict if it 
were discharged upon the defendant's premises, especially if 
at a place where the public was not expressly or impliedly 
invited to go, and if the water was cooled before leaving such 
premises. But in any case, exercise of the prudence reason- 
ably expected under the particular circumstances is the test 
of negligence. 


OBITUARY 


ALFRED SMITH 


Alfred Smith, of Wm. Th. Merrill & Co., Jamaica Plain, 
ltoston, Mass., died at Candor, N. Y., on Tuesday, Jan. 25, 1916. 


HARRY S. PELL 

Harry S. Pell, a prominent steam engineer, died at his home 
in Krie, Penn., of pneumonia, Mar. 1, 1916, in his 71st year. 
He was born in Lykens, Dauphin County, Penn. As a boy of 
16 he enlisted in the 26th Pennsylvania Emergency Regiment 
and was engaged in the Battle of Gettysburg. He early de- 
veloped a fondness for mechanics and a capacity for hard 
work and study, and became an expert in water-tube boiler 
design and manufacture. For many years he was with the 
Stirling Boiler Co. and other leading manufacturers of water- 
tube boilers, and for the past few years was chief engineer 
of the water-tube boiler department of the Erie City Iron 
Works. Mr. Pell was a member of the American Society of 
Mechanical Engineers. He leaves a wife, a daughter (Miss 
Irene M.) and three sons, David W., of Oswego, N. Y.; James 
B., of Chicago, IL, and Harry S., Jr., of Erie. 


ENGINEERING AFFAIRS 


The American Society of Safety Engineers held its first 
annual banquet on Saturday evening, Mar. 4, at the Chemists’ 
Club, 52 Kast Forty-second St., New York City. Covers were 
laid for one hundred members and guests in the main dining 
hall. A program of vocal and instrumental numbers was 
viven between the courses. Joseph FE. Quinn, supervising 
inspector of the Attna Life Insurance Co., was the toastmaster 
nnd introduced the following speakers, who made interesting 
addresses: Dr. D. R. Duggan, James G. Shaw, W. J. Pedron- 
celli, W. J. Fitzgerald, John A. Marcato, J. D. Wilson, W. FE. 
Welch, C. M. Watson, A. A. Frazee, Cornelius Van Horn, E. PD 
Haggerty, R. S. Elberty and C. W. Davis. Jack Armour, of 
“Power,” entertained during the evening. The association is 
unique—there is no other organization of its kind in existence. 
The meetings of the body are held on the last Wednesday of 
each month at the Engineering Societies’ Building, 29 West 
39th St.. New York City. These meetings are made interesting 
by frequent instructive lectures. The officers of the Associ:- 
tion are: W. E. Welch, president; Harry H. Dehn, vice-presi- 
dent; Cornelius Van Horn, treasurer: W. John Pedrowcelli, 
secretary. 


Pheenix Association, N. A. 8. E.—David Larkin, chief engi- 
neer of the Fifth Avenue Building, New York City, will lecture 
hefore Phenix Association of the National Association of Sta- 
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tionary Engineers, Tuesday evening, 
Soft Coal. The Association meets in the German Masonic 
Temple, East Fifteenth Street, near Fourth Avenue. 


Samuel Insull Honored—On Friday evening, Mar. 3, the 
Chicago Fellows of the Royal Colonial Institute of London 
gave a dinner in the Auditorium Hotel in honor of Samuel 
Insull, president of the Commonwealth Edison Co., of Chi- 
eago. Mr. Insull had been elected recently as an honorary 
fellow of the institute. He is the first citizen of the United 
States thus honored, as membership had hitherto been 
stricted to distinguished subjects of Great Britain. Some 
years ago the institute was organized to bring together the 
leading men of Britain and its dominions. The diploma of 
membership, done on vellum and bearing the coat of arms of 
King George V, was presented at the dinner. 


Mar. 28, on Burning 
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Stevens Institute of Technology Purchases New Grounds— 
The recent purchase of a block of ground comprising about 
two acres, together with the seven acres purchased last fall, 
gives to the institute a total of about 23 acres lying on ris- 
ing ground in the City of Hoboken, N. J. During the past 
two vears the institute has had a rapid growth, the number 
of entering students having been the largest in its history 
and double that of the years immediately preceding. If the 
entering classes continue to be as large the next two years, 
it will be necessary to make early provision for new buildings 
on the ground just purchased. 


The Detroit Engineering Society will hold its next meeting 
Friday, Mar. 17, 1916, at 8:15 p.m., at the society's hall, 46 
West Grand River Ave. John H. Weller, supervisor of labor 
at the Packard Motor Car Co.’s plant and member of the 
society, will give an illustrated talk on ‘Modern Shop Tools 
and Method for the Production of Automobile Parts.” 


Boiler Inspectors Dine—Cheerful, enthusiastic, was the way 
one felt at the (sixth annual) banquet of the American In- 
stitute of Steam Boiler Inspectors, at the Hotel Marlborough, 
New York City, Feb. 21. It was the best in point of numbers, 
service and speakers that the institute has held. Among the 
speakers were: Dr. D. S. Jacobus, president of the American 
Society of Mechanical Engineers; Joseph McNeil, formerly 
chairman of the Massachusetts Board of Boiler Rules, now 
chief inspector for the Hartford Steam Boiler Inspection and 
Insurance Co.; William H. Boehm, of the Fidelity and Casualty 
Co., who, in the absence of Thomas E. Durban, spoke on the 
progress made by the Boiler Code of the American Society of 
Mechanical Engineers; T. T. Parker, chief inspector for the 
Fidelity and Casualty Co. and one of the organizers of the 
institute; Doctor Dugan, of the Permutit Co.; John Linsey, 
engineer for the city’s Board of Education, and Charles H. 
Bromley, associate editor of “Power.” James H. Shaw was 
toastmaster and on behalf of the institute presented the re- 
tiring president, Edward D. Haggerty, with a pin emblematic 
of the boiler-inspection art. L. E. Turnbull is the new presi- 
dent. Jack Armour, of “Power,” the hotel cabaret and a so 
far unknown Scotch comedian entertained. 


Annual Exhibit of Evening Work at Pratt Institute—W ed- 
nesday evening, Mar. 8, was observed as “visitors’’ night” 
in the School of Science and Technology of Pratt Institute, 
Brooklyn, N. Y. From § to 9 o'clock all the shops, laboratories 
and drawing rooms of the school were open, giving an op- 
portunity to observe the students at work in the various 
courses and to inspect the results and methods as well as 
the equipment and general facilities of the institute for con- 
ducting this kind of industrial training. The School of Science 
and Technology provides instruction in industrial electricity, 
technical chemistry, mechanical drawing and machine design, 
strength of materials, stationary engineering and power- 
plant machinery, machine work and toolmaking, forge work, 
carpentry and building, pattern making, sheet-metal work, 
plumbing and trade teaching for the training of skilled work- 
men who desire to prepare themselves for the teaching of 
their trades. This school is now giving instruction in its 
evening courses to more than a thousand men who are regu- 
larly employed in various vocations and who use these courses 
as a means to prepare themselves for more effective service. 


NEW PUBLICATIONS 


NEW PUBLICATIONS OF THE BUREAU OF MINES 
(List 41. January, 1916) 

Fifth Annual Report of the Director of the Bureau of 
Mines, for the fiscal year ended June 30, 1915. 

Bulletin 74: “Gasoline Mine Locomotives in Relation to 
Safety and Health,” by O. P. Hood and R. H. Kudlich, with a 
chapter on methods of analyzing exhaust gases by G. A. 
Burrell. 
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Bulletin 97: “Sampling and Analyzing Flue Gases,” by 
Henry Kreisinger and F. K. Ovitz. 67 pp., 1 pl, 34 figs. Points 
out the value of analyzing flue gases and describes a simple 


apparatus and the method of using it. Of interest to all 
persons in charge of boiler plants. 
Bulletin 99: “Mine Ventilation Stoppings, with Especial 


Reference to Coal Mines in Illinois,” by R. Y. Williams. 

Bulletin 100: “Manufacture and Uses of Alloy Steels,” by 
H. D. Hibbard. 

Bulletin 104: “Extraction and Recovery of Radium, Uranium 
and Vanadium from Carnotite,” by C. L. Parsons, R. B. Moore, 
8. C. Lind and O. C. Schaefer. 

Technical Paper 108: “Shot Firing in Coal Mines by Elec- 
tricity Controlled from the Surface,” by H. H. Clark, N. V. 
Breth and C. M. Means. 

Technical Paper 114: “Heat Transmission Through Boiler 
Tubes,” by Henry Kreisinger and J. F. Barkley. 36 pp., 23 figs. 
A plain and simple description of the manner in which the 
heat of a furnace fire reaches the water in the boiler. Of 
interest to all persons who design boilers or have charge of 
boiler plants. 

Technical Paper 119: “The Limits of Inflammability of Mix- 
tures of Methane and Air,” by G. A. Burrell and G. G. Oberfell. 

Technical Paper 124: “Accidents at Metallurgical Works in 
the United States During the Calendar years 1913 and 1914,” 
compiled by A. H. Fay. 


Technical Paper 127: “Hazards in Handling Gasoline,” by 
G. A. Burrell. 1915. 
Technical Paper 128: “Quarry Accidents in the United 


States During the Calendar Year 1914,” compiled by A. H. Fay. 

A limited supply of these publications is available for free 
distribution. Publications should be ordered by number and 
title. Applications should be addressed to the Director of the 
Bureau of Mines, Washington, D. C. 


BUSINESS ITEMS 


The Condit Electrical Manufacturing Co., Boston, Mass., 
has removed its offices and factory to L and First St., South 
Boston. 


The Nelson Valve Company, Chestnut Hill, Philadelphia, 
Penn., has secured the services of Kk. A. Hamilton as assist- 
ant manager of sales. Mr. Hamilton was formerly manager 


of the Philadelphia branch of the C. A. Dunham Co., Marshall- 
town, Iowa. He will have special charge of Advertising Sales 
Promotion, and assuring all Nelson customers of prompt 
and satisfactory service. 

The Diamond Power Specialty Co., Detroit, manufacturers 
of mechanical soot blowers, has extended the closing date of 
the Prize Article Contest to April 1. This action has been 
made necessary due to the number of requests from contest- 


ants for an extension of time. All articles should reach the 
Diamond Power Specialty Co., by April 1. Cash prizes ag- 
gregating $100 are offered for the five best articles on the 
subject of mechanical scot blowers. 

The Bryant Electric Co., Bridgeport, Conn. Catalog. Wir- 
ing devices. Illustrated, 168 pp., Sx10'. in. 

3acharach Industrial Instrument Co., Pittsburgh, Penn 


Circular. Pocket COs indicator. Illustrated. 
The Esterline Co., Indianapolis, Ind. Bulletin No. 365. Type 
G. H. graphic meters. Illustrated, 8 pp., 6x9 in. 


Scranton Pump Co., Scranton, Penn. Bulletin 
Triplex plunger pumps. Illustrated, 8 pp., 6x9 in. 


No. 105. 


Madison-Kipp Lubricator Co., Madison, Wis. Valveless 
force feed lubricator. Illustrated, 30 pp., 6x9 in. 

National Tube Co., Pittsburgh, Penn. Catalog. “Kewa- 
nee” unions and specialties. Illustrated, 72 pp. 5x8 in. 

The Star Brass Works, 319-331 N. Albany Ave., Chicago, 
Ill. Loose-Leaf Catalog. Binks “Spra-Rite” nozzles. Ilus- 
trated, 6x9 in. 

De La Vergne Machine Co., 1189 E. 138th St., New York. 
Bulletin No. 153-No. 40. Economical Power Plants.  Illus- 
trated, 8%x11 in. 

The Vilter Mfg. Co., Milwaukee, Wis. Bulletin No. 25. 
Improved medium speed poppet valve steam engines.  Illus- 


trated, 12 pp., 6x9 in. 


Nye Steam Pump & Machinery Co., 701-07 N. Western 
Ave., Chicago, Il Catalog No. 14. High pressure steam 
pumps. Illustrated, 62 pp., 9x12 in. 


Cc. W. Hunt Co., Inc., West New Brighton, N. ¥Y. Catalog 
No. 15-4. Hunt pivoted bucket conveyor, coal cracker and 
cutoff valves. Illustrated, 52 pp., 6x9 in. 

Link-Belt Co., Philadelphia, Penn. Book No. 250. Wagon 
and truck loaders. TIllustrated, 62 pp. 6x9 in. took No. 249. 
“Insuring the Coal Supply.” Illustrated, 24 pp., 6x9 in. 

Louis Hanssen’s Sons, 213-15 W. Second St., Davenport, 
Towa. Catalog No. 64, entitled “Hanssen’s Unusual Book of 


Hardware, Factory, Mill and Contractors’ Supplies and Tools.” 
1138 pp., 


Tllustrated, 6x9 in. 
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Classified Ads 


Positions Wanted Wanted 
Positions Open Agents and Salesmen 
Civil Service Work Contract Work 


Employment Agencies Miscellaneous 
Labor Bureaus Educational 

Business Opportunities 

For Sale Proposals 


PATES: Positions Wanted, 3 cents a word, minimum charge 50 cents an 
insertion, payable in advance. Other advertisements, 5 cents a word, 
minimum charge $1.00. Count 4 words for blind address care of our New 
York or Chicago offices. Advertisements for bids $3.60 an inch. 

ANSWERS addressed to us at 10th Ave. and 36th St., New York or 1144 
Monadnock Block, Chicago will be forwarded without charge (excepting 
circulars or similar literature). 

IMPORTANT: Original letters of recommendation or other papers of value 
should not be enclosed to unknown correspondents—send copies. Adver- 
tisers’ names will not be furnished under any circumstances. Copy re- 
ceived until 10 A.M. Tuesday for following Tuesday’s issue. 


POSITIONS OPEN 


Pennsylvania 


DETAIL DRAFTSMEN wanted; one experienced in air- 
compressor work; also one experienced in oil and gas engines. 
Address P739—Power, giving references; state age and salary 
wanted. 


SEVERAL FIRST-CLASS DRAFTSMEN wanted at once, of 
general mill and blast furnace experience; state age, experi- 
ence, present salary and salary wanted in first letter; also 
when available; central location, Pittsburgh. P687—Power. 


COMBUSTION ENGINEER and _boiler-room foreman 
wanted, who can produce results; applicant please state age, 
experience, education, the plants connected with and results 
obtained, list of references, salary expected and when he can 
report. P725—Power. 


SUPERINTENDENT wanted for power plant; must be 
familiar with both turbines and Corliss engines; must be an 
A-1 man, who can get the best results out of the plant; in 
reply state age, experience, conditions existing at and results 
obtained from previous plant under your charge; also give 
references, state salary expected and when you can report. 
P726—Power. 


SEVERAL DRAFTSMEN wanted at once, experienced in 
power plant and general piping work; state age, experience, 
present salary and salary wanted in first letter; also when 
available; central location, Pittsburgh. P6é88—Power. 


Employment Agencies 
CORRESPONDENT 


THE UNDERSIGNED plans and conducts correspondence 
for positions in technical, manufacturing and _ prcfessional 
lines; $2500 to $15,000 men exclusively; complete privacy as- 
sured; no commission charged—only service fee and postage. 
Send name and address only, in confidence, for prefatory 
details. . W. Bixby (established 1910), Pl Niagara Square, 
Buffalo, N. Y 


POSITIONS WANTED 


Iowa 


CHIEF ENGINEER in a small plant or operator in a larg 
plant; 12 years’ experience with steam, electric, refrigerating, 
pumping and condensing equipment; technical education; first- 
class license and references; married; age $81; employed. 
PW 737—Power, Chicago. 


New Jersey 


T. C. S. STUDENT wants position as oiler in an uptodate 
power plant; three years’ experience; can give reference. 
PW738—Power. 


New York 


POWER-PLANT OPERATING ENGINEER or assistant; 
licensed man; experienced in the care and operation of en- 
gines, boilers and auxiliary equipment; immediately available; 
location immaterial. P’W678—Power. 


West Virginia 


MECHANICAL ENGINERR, technical graduate, with me- 
chanical engineering and operating experience, at present 
employed in 33,000-Kv.a. plant and in charge of boiler room, 
desires position in engineering capacity; can furnish best of 
references. PW740—Power, 


WANTED 


MANUFACTURER wants either patented or patentable 
ideas on boiler and engine room specialties; cash or royalty 
basis. W676—Power. 

STEAM-DRIVEN COMPRESSOR with a displacement of 
about sixteen hundred (1,600) cubie feet per minute; must be 
in good condition. W741—Power. 


AGENTS AND SALESMEN 
MECHANICAL ENGINEER desires to handle on commis- 


sion basis a good steam or mechanical specialty in New York 
and vicinity. W742—Power. 
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A LIVE POWER-PLANT SPECIALTY SALESMAN who can 
qualify will have an opportunity to join the sales force of a 
well known manufacturer on a commission proposition, offer- 
ae extraordinary returns. Send details to W732—Power, 

icago. 


REPRESENTATIVES for a new type of a thoroughly estab- 
lished and successful steam specialty; state experience and 
territory covered. W629—Power, Chicago. 

AGENTS handling engine and boiler room specialties, in 
every section, for side line, paying large commissions. Give 
experience, lines carried and territory covered. W390—Power. 

A LIVE POWER PLANT SPECIALTY salesman who can 
qualify will have an opportunity to join the sales force of a 
well known manufacturer on a commission proposition, offer- 


ing extraordinary returns. Send details to W732—Power, 
Chicago. 


MISCELLANEOUS 
PATENT ATTORNEYS 


PATENTS. C. L. Parker, patent attorney, formerly mem- 
ber Examining Corps, U. S. Patent Office, McGill Bldg., Wash- 
ington, D. C. Inventor’s handbook sent upon request. 

IS YOUR INVENTION VALUABLE? Ask A. P. Connor, 
electrical, mechanical engineer (ex-chief electrical engineer 
for New York). Patent attorney. Lawyer. Carroll St., S. E., 
Washington, D. C 

ENGINEERS—Do you want to utilize your exhaust steam 
for heating or drying purposes without back pressure on 
your engine? If so address Monash Engineering Co., 1417 
West Jackson Blvd., Chicago, Ill. 


For Sale 
Second Hand Equipment 


Rates: Less than 4 insertions 75 cents per line—4 to 11 insertions 70 
cents per line—12 or more insertions 65 cents per line 
Equipment Wanted items appear at the end of this list. 


ADVERTISERS’ NAMES are abbreviated in most of 


these items. Complete names and addresses are as follows: 


STANDARD Ice Mfg. Co., 27th and South St., Phila., Pa. 


BOILERS 


4 Heine 150 HP., 125 lb. pressure.—STANDARD. 


150 H. P. water tube. 135 lbs. pressure allowed by inspec- 
tor.—Schultz, Baujan & Co., Beardstown, III. 


ENGINES, GAS 


1—17x24 Climax horizontal with 48”x18” pulley, 60 HP., 
4 cycle.—B. F. Sturtevant Co., Hyde Park, Boston, Mass. 


Westinghouse vertical, 40 hp., now running; in best possi- 
ble condition. Selling because of purchase cf a larger unit. 
Delivery immediately.—The Acklin Stamping Co., Toledo, O. 


ENGINES, STEAM 


_ 1—14"x36” Allis-Chalmers Corliss, 1896 type, R.H., fine con- 
dition.—L. F. Seyfert’s Sons, Inc., 487 N. 3rd St., Phila., Pa. 
American Ball engine, 160 hp., 16”x14”, 250 r.p.m., with belt 
bp 72”x15”, new, was never set on foundation. FS722— 
ower. 


GENERATING UNITS 


Engine and Generator—One Hamilton Corliss 18x36x42” 
horizontal cross compound engine with 14x16” cast iron fiy- 
wheel; direct connected to Westinghouse 580-kw. generator, 
440 v., 761 amp., 3-phase, 25-cycle, 107 r.p.m. Generator is re- 
volving field; the Exciter is steam driven. No Switchboard 
with this outfit. Engine now running condensing. All of the 
equipment, such as pumps and piping, is in connection with 
the Engine. The condenser is of the surface type. 140 Ib. 
steam pressure used. Floor space 21 ft. 8 inches wide—28 ft. 
long over all. Equipment has been in operation five years 
and can be seen in operation during February and March at 
our Cedar Rapids Mill. For price and full information address 
National Oats Co., St. Louis, Mo. 


REFRIGERATING MACHINES 
2 York vertical single acting, 65 tons each: compressors 


14” bore, 21” stroke; steam cylinder 20” bore, 21” stroke; Cor- 
liss valves.—STANDARD. 


WANTED 


Second hand Ideal engine, 200 revolutions, 16x20 cylinder 
Engine built for direct connection. W733—Power. 
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